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WHERE PIONEERS TROD 
AND BLACK GOLD FLOWS. 
OKLAHOMA CITY BUILDS 
SKYWARU-A GLOWING 
SYMBUL UF 


Oklahom 
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Photographs by ROBERT W. MADDEN 


W ORLAHOMA CITY tecently, basked a 
man of specu vision to describe the view 


we shared from the thirty-first foor of a 


downtown skvsecraper, With quel, med- 


president of 
the Oklahoma Historical Society ancl former 
mayvor, 

“This was pust a casty depot on the sun 
Scorched Prarie, 


cured words, Greoree H. Shirk 


resurrected a shimmernng ghosi 
he sd. his eves [ost in a 


“A stop for Santa Fe 
entire 


tiie before his own 
trains, No [ha 
came from a single well, about where Broacd- 
wav and Siain Street meet today.” 

Then his rewene took speed, suddenly ¢m- 
broiled in one of history's great mob scenes. 

“On a spring dav only 82 vears azo, Uncle 
Sam hele the first land opening. All about us, 


irees wiler SUPE v 





between noon and niehtfall, erupted o tent 
city of 5,000 thirsty, aggressive humans. Sal 
diers guarded the well, rifles ready.” 

SOW | Cr May 
Shirk’s elucled me 


meeting most hosts. but My 





ta m 1 +) 
lL could see only & morling 


Be- 


where the citv had been born, I 


metropolis strageling to the sky's rim 
neath me 

Stared al 
uetution. Steel headache 
nibs of the dismal, worn-out business 





Destruction. Dev 
balls smashing the 
istrict 
l could see, too, another dramatic birth, an 
as modern are 
Hundreds af 
acres of wide streets, plazas, malls, fountains, 


anmethineg e¢ise 


CMerene downtown section 


sparkling 2s man can devise 
convention center, astonishingly unconven- 
mecica] 
ave, new homes and apartments, and the 
enarne Lhowsand-cved spires of our clay 
That. I thought 


past and present 


tonal Lhieates building TTL 





elle 


is GQklahoma City for vot, 
“The City of Tomorrow,’ 
her boosters modestly proclaim 

All Oklahoma, [ now submut, like that 
Tomorrow Country. [sav it after months ol 
roving this voung and exuberant state (map, 
pages 154-5), watching todays [rontiersmen 
striking out tor new horton: 


Wel lone ago the world and 1 sailed up to 


bap 


Histor Licat es rts MenAwTSe 
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It beean for me in ne cer- 
tain piace on a still nigetil 
Muskogee, newly and proud the state's firs 
feaport, lay hours behind us 

From t 


fi! the narrow, forbidcling stream, welcoming 


Tulsa's back clooy 


7 oe : - Bella . 
SLO CPi Kane 





w lowbowt wheelhouse we CHa 


cach Woust Guard buov as it bobbed up in 
our searchlights. How incongruous it seemed, 
bringing the. oceans deep into landlocked 
Oklahoma by pushing « barge up the wind 
ing Vercheris River 

Intent at his lonely work, Capt. Bill Kagpris. 
Je, Meked steering levers and throttled back 
OHF twin engines. Gingerly we enced over a 
rock shelf hundreds of yards long. Two miles 
an her one 
bd Lorn 
rrumblec) wryly. 


crs thches irom scraping 
“Slow beal to Tulsa.” a deckhand 


Then we got across and olided inte thormal 
mine-foot depths I relaxed and the skipper 
erinned, coffee in hwnd. “First time VOU Steet 





E tip 
l fi 


Relic of o pioneering past, this 50- 
ner henten, cn the 


ole aLchhie hase starie| 
160-acre spread of Ezy Tanner, On home 
fonts Often Dore of wooed go rock, man 
setilets tack do with crode turf “sodelies.” 
Forctaste of the future, @ 700-foot fame 
tipped tower rises above Oral Roberts Umi 
VersitvY at Tulkeew Glassed| observation deck 
hiusee 2 CaM Puse Tao stahon anil a | Pits! 
Of “dind-for-counseling” telephones, Beyond 
inom the wraceful Learning Resources Cen 
college 


founrtied by the fame! Okhlahonievaneclie 


ter, academic hub of the bera! ~rt 


=r 
#i 
mud 


e tirawlech, “vou sort of feel 


a stranee river, | 
Vour wav alone,” 

strange over for hom And another bixwurre 
PEST Tor Chis absolutely 
(}klahoma. Next day, cutting a bracing win 
ter Dreese, we pushed the first commercial 


One=f-a-kincl 


cureo into the Tulsa Port of Catoosa, opening 
the last port of the t.2-biflion-dollar Arkansis 
Verdigris River Valleys project (pages 156-7) 
Now other tows would put in to Tulsa, eight 
barge fotillas hearing steel, ay’, from Chicana, 
or sipping up the Mississippi from Now 
Citheans With containerized! ros from Ray- 
rope, Asin, find Latm America, 

sam Frevert, the port's enthusiastic execu 
ve director, could see the bounty of that fur 
harLect “Tn ten Years. Te boone “we Ll tee 
hantiling more treiebt than Si, Lauwis, Mem 
phis, or Pittshurgh does today.” On June 5 of 
thr veor, Presidént Richard ML Nixon for- 
mally decicated the Me(ellan-Kerr Arkansas 
River Navigation System 








Buwle Sienaled a Stale s Dee re 


Yet in retrospect, a seagoing Oklahoma 
ech a mild tnumph compared to the fan- 
Lashic Way Une state got started in the first 
place. The Unitecl States of America arrived 
on April 22, 1589, with a much bigzer bang 
than the world and T mace aboard our tow 
bot. Here and there vou can still fined an old 
Umer to relive that dav for vou 

“We mulled about, waiting.” recalled a pep 
perv gravbeard in his nineties; memory yrs 
terday-bright. *People from all over the coun- 
iry, even women tabpes, At 
soldier standing on high ground dropped 
a steno) Hag and blew a bugle. and we tore 
ieross the line to stake our clarms.” 

Run they did, then and many times more 
hundreds of thousands of settlers 
wheoping into the wilderness for free | 60- 
acre homesteads and town lots, charging on 
and =paviniw 
boards: and careening prune schooners. A 
lew pode bieveles, and some hung to the cow 


uwiiin neo A 


(page ish, 


bloockec herses huck 


a iy 
Lats, 


catchers of ¢norting locomotives 

On, a number of wily opportunists couldn't 
weit, into this Cnn 
enoner than they should have. So to this dav 


inc snenked renew 
peopie call tt the Soaner State 
Qkiahoma Lowns 
sprang up al Gulhne, with tts railroad anil 
federal land office, and at KRinefhsher. another 
land! office, curlier a store stop on the Chis- 
holm Trail when cowpokes pushed herrls 
(Cominued an page 158) 


Hesicles City, instant 
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CKlahitima City anced bustling 
Pulea An) acrospace 
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water to thirstw western plain 


Oologah Lake, in the perth 
rst, drowns the birthplace of 
Will Kogers—hut his worrls 
"RhWVery 


mlecvut of 


til] ring. trite 


one has deen in their heart the 


Liownh of commiumly where 


they Treat went barelosterl, writ 


their first licking, traded the 
bret pockel knife. crew up and 
Feral: sens 
thes 


Bure 


wav thinking 
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Towboat to Tulsa 





Phe Tota Port af Catsacs marks 


TULSA. ‘ “7 upper end of fhe waberway 


ARGES LASHED tir. her. tune sil 
a here enters fie Arai of a MUSKOGEE ofS =- SS 

Atalniee tf PF focke, 10 wiles freee _ a 

tite Mitopp) and S00 woriver — 

frm New Orfeund. The charel — 

wit aaatier fl niles toe — -—— i | 

Mehegtesere antl OA Seel Mo rvva te itl PORT SMITH _~ tbs ~ aa _» OZARK 

Pulna a fink adth § i ncobery , . = 












the fargest ehil-works 
Prone’ ever wndertogken [vy 
ie US. Arey Corps af 
hamiveers, Che watery 
fhevtceh faaping axhyiwe 
iopposite) fhe tee cn the 
Fentvra Aiver. ta hit aerial 
Hew oof a t0imnite portion of the 
haere!) infrared Fin tuther creer 
eldy opornar ree 
MWikthh OF Tr SST Pah £_ eacis 


eh Hohe H pe Rr i Ell 


L Feriigns aie J 
= on = 





Talia Poet - 
al Cateasa 


LiL 












, po 
Fr ot 
—— 
_— aa =r 
— _ j ta, 

ay mh 

i : 
F 
cng gta 2 _ 
ye wi 
=) 





nerth from Fess to rulhends in Kansas 

For the next 1S vears, manifesting a No 
ton = thestiny, huomestegcers took banel that 
had belonged to the Indians. In the runs, bs 
iilotment, ane by lettery, Indian Territan 
ond OKlahoma Territory were carved up, 
barbed-wired), and (domesticated 

What was it like? In Guthrie, the sprightly 
former Cravens sisters, all widows, can tell 
ou. Listen to Mira Lovenna, Barnes, Mrs 
Blanche Stages, and Mre May Poteet: 

‘The family slept in the covered wagon 
that summer, ante father fwill (he sed house; 
carted water from the spring, until the well 
wi drilled We kept qurselves in the storm 
cellar everv now and then—we cold are thi 
bwister< following the Cimarron River. Moth- 
er planted corn and beans and punkins and 

ucuIMbers She could just pick up her cun 

and co out across the plains and come in with 
fFablijts, just r whatever it omircht ‘be 
because she woe a dead shot 

a her we eutierht cole he riplilier] rad 
chest® With SKUNK trease and poured hot 
onion tea down us. Anvbodv who come along 


, eal Bh iit] wankter to prea hi, preached, and we all 
ig Hii ) Went to hear him. The first Methodiet church 
Hh they hil down here, they hurl in a tent. Thes 
ful ii | . 
ioe vot lumber from the limbetvard and bee 
So ervard and vl 
| 


kees from the saloon arc muddle the seat 


Uousua! Hoacord Sturtles o Golfer 


soit went, a) in 1907 statehood arrived 
Oklahomea—trom the Choctaw words obji, 
“neople,” tnd jenrma, “red”—was on het 
wi, Shes teen moving oahbend ever since, 
weanne- cowboy hat and boots, sleeves rolled 
up, motivated by the pioneering spirit 
— : In 64 years the land of reed people has 





frown into an aericyltural one inclystrial 


Esthetic? No. Lucrative? Yes. Stortling ts 
empire. Between countless “Howreles” and 


liv (rstireeta | wt foals recorded 14 ST aa ed 


wt oll well throbs in frontofthe Stale Can “You come backs,” | watched this dynamic 


one ee 


lo hMaghtieen wellsrseanthe camto| ground evolution continuing 
hhey have pumped more than 38,000,000 Farmers and cattlemen produce a billian 
into state corer Houwaes a Vear in crops and livestock: some 


ince the first profitable ai well flowedin tanchers tide the range in airplanes. Thre 
state ranks feurth inthe U.S. in 


197, Obl homa drillers have four al) oo forty-six 





of= bh ol) bet 5 of the =tote's count 


‘i | HELTON Cutout. Lhurdd in matured gas 
Worried producers, pressing the search for 


ree’ i li (MEsiE: hnpswe teal cesta i Thousands oF sept work a ewan 
fowlate's KOoWwtn reserves in erhapi a checinle ariel ta ae! [ OTT pu Ler networks—for wif- 
ihe teservations, ttn) car, easolineg crechit 
cards—inereasingly center in Tulsa and Okla 
home Cu. Liogwers farm thick forest in the 
CULT EREL. replantline miter thev harvest 

A yen these Vicgorou:= PCO Tue ut work 
mele, they Sahn, bol, Walermski, and {ih in 
fh few marine wonderland—along with a 


erowing army of tourists. Lake me, they vaca- 
tion ot attractive slate-operater| lodges such 
as Fountainhead, many to play golf. Few, 
however, will execute the slice as nobly as | 
did—hut then, seldom does a deer chart across 
the fairway just as one swings 

| joined Oklahomans at rodeos and pow- 
wows, attended church, symphony, opera, 
and theater with them, admired) swank roaf- 
bop clubs, dined in the hinterlancls on buffalo 
steak (chewy) ancl squaw bread (crisp). Tulsa's 
Thomas Gilcrease Institute of American 
History and Art and the National Cowboy 
Hall of Fame in Oklahoma City thrilled me 
with their unparalleled displays of haw the 
Wet was wor Sooners, it struck me, fune- 
tion about like the rest of us So I asked an 
expert to.cxplain what sets them opuirt 

1 called on newly elected Giovernor David 
Hall one pleasant afternoon last January at 
the State Capitol in Oklahoma City (oppo- 
site). It was his first day in office. A tall, hund- 
enme man of 40, silver-haired and graced with 
i warm, gleaming smile, he seated mer at a 
coffec table and cane right to the point. 

“We are blessed with pure air, four seasons, 
and plenty of space,” said the governor. “We 
like to. work, We live by three things: First, 
our indepindence. Oklahomans do not feel 
fettered. Second, a belief that the basic things 
in life are most important. Family life plays a 
greater role here than in many states [ have 
visited. Third, a larger involvement in church- 
oniented activities.” 

| asked) what he considered the state's 
biggest problem. 

“Education,” Governor Hall replied, lean- 
ing forward, hands on knees. “That's our first 
priority. We rank 45th among the states in 
per-pupl expenditures. Weve got to spend 
more money in our schools. Tl am convinced 
that eclucation ts the greates! problem-solver 
of the 20th century.” 


Tragic Marches Brought Many Tribes 


But | wonder if education can solve the 
problem of the Indian. Often, sadly, the first 
Amencan is last here, as elsewhere. 

Red men roamed the future Oklahoma 
long before written history. The Louisiana 
Purchase in 1804 signaled the beginning of 
Uncle Sam's resettlement policy. In the 1830's 
Indians began to arrive in force—victims of 
white expansion in the Eysat. 

Among the first to be removed to Okla- 
homa were the Five Civilized Tribes— 
Cherokee, Chickasaw, Choctaw, Creek, and 





Semindle. Soldiers herded them to the rolling. 
wooded eastern part of the territory in dreac- 
ful marches that killed thousands. 

Soon, the cultured Cherokees were print- 
ing a bilingual newspaper. Well-to-do tribes- 
men built porticoed brick academies for their 
children. Many married whites: Some hackes! 
plantations from the forest and grew com and 
cotton with slave labor, 

Later the Army rounded wp the Plains 
Indians, nomadic hunters of buffalo, scalp- 
takers’ Comanches, Kiowas, Cheyennes, Arap- 
ahes, and others: They raised their bepees ane 
lndges on the territory’s western reaches, 


Some Red Wen Walk Between Worlds 


Today. nearly 100,000 Indians, af at least 
64 tribes, cwell in Okdnhoma I doubt that 
any place blends the blood and civilization of 
redsékin and paletace as goes Oklahomi You 
méet Indians in every walk of life: profes- 
cianal men, businessmen, acholurs, politi- 


clans’ wives, painters, sculptors, ballerina: 


Rich ones, bunkbooks fat with mineral rovol- 
ties; many more poor ones, some cursed witli 
alcoholism. (Christians, some praying anil 
singing in their native tongues 

And red men so close to the hallowed land 
unl mystic fires of their forefathers that they 
cannot hear the white man's drum, nor do 
they wish to, They drift between two worlds. 

lt) a small, personal wav | slimpsed this 
dilemma on a night of half-moon anc scurl- 
ding clouds, in a fallow field rimmed with 
woods in Seminole County—two hours’ drive 
and a century distant from Oklahoma City, 

“Vou have traveled far to see one of our 
customs,” said my Creek-Seminole host John- 
son Scott. “Before the stomp dance can be- 
win, the sacred fire must be lit. Will vou let 
us honor you? Will you start it?” 

Facing cast in homage to the sleeping.sun, 
giver of life, I set a match toa pile of leaves 
and twigs, und, when it took, added branches, 
It must. not die out Tt did nol, and jst so clic 
these proud people adopt me into their tribe. 

Round and round the fre they danced for 
hours—men, women, and children, rattles on 
their legs, happiness on their Laces, handel in 
hand, singing, chanting, bowing to the blaz- 
ing altar, livelier and livelier, After a time, 
Johnson Scott kindly led me nswle, a weary 
ileface with smoke in my eves. 

“The fire symbolizes life,” -said the slim, 
erect Indian, a boyish 34, artist by profession, 
wearing ¢agle feathers in his bat. “The fre 
keeps vou like a wild berse, frisky and free. 
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SOONER STATE SHOWFLACE: 
An imaginative Oklahoma 
architect, Bruce Goff, designed 
this Bartlescille house. Walls 

» of anthracite coal, inlaid with 


~ Chunks of blue-green glass, —— 
support its sloping ceilings. — 
Cellophane strips, ever == 
an mation, dangle above the 
sunken six-sided sofa. Here 

ouner Joe D. Price and his 
Kyoto-born wife Etsuko catch 


up with the news. The suspended 
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amounts tou synenyven for Oklahoma, Siroll- 
ing abdowt Bartlesville, | remembered that 
the challenge of black gold arose here when 
the state's first commercial oll well, the Nellie 
Johnstone, came in on an April day in 13597, 
Tulsa's Glenn Pool arrived in 1905, 

Field after feld foluwed: Cushing, Healil- 
ton, the Burbank field in the Osage Nation in 
1920—and Osave Indians became the richest 
people in the country, per copita, for a ime\e. 
Stull the strikes came—the spectacular Semi- 
nole field in 1926, the mighty Oklahoma City 
pool in 1928. 

Oil built Okishoma. Today, 86,000 off wells 
and 3,000 naturil-gas wells flow in 72 of the 
i? counties, A dozen refineries hum around 
the clock; pipelines carry their products 
throughout the Midwest. [I looked long at a 
well drilled in 1941 on @ slant beneath the 
State Capite) (page 158), Sooners love it— 
and 17 others on the capitol grounds, about 
half of them still producing 

Unfortunately, ot! and gus wells eventually 
play out, depleted. New reserves must be 
found. In Tulsa, ] talked with Marion Cra- 
craft, the gracious, respected! of] and finance 
editor of that city's Tribune. 

“A few vears age,” be told-me, “some 150 
rigs were drilling in Oklahoma. There are Si). 
odd now. The plain fact is that the financial 
rétum on oll and gas as i comes out of the 
carth isn't attractive enough, Cilmen aren't 
going ta put money down a hole if—should 
they hi—they can't make oa profit.” 


Try for the Deepest Hole Yet Drilled 


In the face of all this, | found a young 
oilman who must rank among the most apti- 
mistic of all time 

On the western plains near Elk City, I 
arched my neck at drilling rigs that soared 
as high as seventeen stories overhead, They 
looked like lnunch purls 

“That's exactly mpht,” calmly osserted 
Robert A. Hefner U1, 36, managing partner 
of the Glover Hefner Kennedy OF} Company, 
"Only these launches go downwarnl—some of 
them toward record depths. We expect to dis- 
cover gos between 74.000 and 25,000 feet. 
We're shooting for man's deepest penetration 
of the earth.” 

A 75,600-foot Louisiana well holds the 
depth record, it proved drv. Bob Hefner's 
firm participates in five ultradeep wells, two 
already protluctng, in the Elk City aren. One, 


being drilled by Lone Star Producing Com- 
pany’, aims for 28,000 fret, 

The average Oklahoma gas well comes in 
ot B.OO0 feet dnd toasts $125 000. “How much 
money tire you sinking down these shafts?” 
| asked Bob, glad not to be answering. 

He winced sightly, “To go more than five 
miles deep requires drilling night and day, 
seven days a week, for as long a 500 days,” 
he replied. “Each well costs three to five mil- 
tion collars.” 

Where does the money go? More than.2,000 
tons of steel pipe, warth a million dollars at 
lest, must be threaded together, To seal the 
casing, roughhecks—as drill-rin workmen are 
Called-—pump a minimum of 20,000 sacks of 
cement down the hole. Equipment at the well- 
head can cost 3125,000, An analog computer 
records the rhnilling operations. 


Future May Hinge on the Price of Gas 


Cine has to wonder what makes a wild- 
catter tisk evervthing he has on each turn of 
actrill bit, ame Po dod, abouel 

Bob swung an arm wound, sweeping the 
fat lane, “This a frontier, Tike the North 
Slopé of Aluska,” he said. “And it's just as 
unexplored. At least two billion dollars ought 
to be spent here in the pext ten lo twenty 
years to develop these reserves. 

*Qur country his te provide ttself with 
more energy. That energy walts beneath our 
feel But the price of natural gas must be 
raised to stimulate exploration. If a well is 
going to cost five million bucks; you have to 
produce a lot of eis to extn enough to drill 
another hole” 

He smiled, another Oklahoman with a 
vision. “We're betting on the future,” he saiel 
saithy. “You start out with a cream, and vou 
just keep on until it comes truc or it doesn't 
It's like goin’ to the moon, There's a lot of 
reliability, but anything can happen.” 

Rik City, population 7,400, senses what 
may happen os surely as it certifies each 
dusty ted sunset and savors the sweet sone 
of the ring wind, Oklaboma’s biggest cos 
strike in decades may lie captive deep in the 
earth, The key turns, a diamond bit on its tip, 
People talk of 6,000 new jobs In the area 

All ever Oklahoma I hstened to talk about 
gas and atl, crops, work, the day's events. One 
subject always overrode the rest: weather. 

In the state capital last September I waited 

(Contomed on page 171) 
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her sidewalks—to help back her claim as 
“America’s Most Beautiful City,” 

Oklahoma City, amiable giant, sometimes 
unkindly called the worid’s biguest cow town, 
ambles over 646 square miles. Oil wells stalk 
across the city. At Tinker Air Force Base, 
more than 25,000 persons work in a Vast air- 
crafit-maintenance and supply setup. few 
miles to the west, the Federal Avintion Ad- 
ministration’s Aeronautical Center keeps tab 
on every aspect of civil-aviation (pages 172-3). 
There I saw (Charles A. Lindbergh's applica- 
tion of April 26, 1927, for an airplane license; 
his Spirit of St. Louis, it stated, was to be used 
in a “Transatlantic Flight.” And there cec- 
cated neromedical researchers seek to help 
lodav's pilots—men of exactly the same 
model as Orville and Wilbur Wright or Lind- 
bergh—adapt to aircraft that My faster ane 
higher all the time. 

Okinhomiu's capital is the largest U.S. city 
ever to elect a woman mayor—Mrs. Patience 
Latting. [It alse can claim w# more mundane 


achievement Back in 1045 the first parking 


meter was installed here; a nickel bought an 
hours time At Will Rogers World Airpart, | 
paid grudging tribute to progress—a quarter 
to let myocar rest for 30) minutes: 


“Don't Like Meters, Or Taxes.” 


The parking meters victory is not yet com- 
plete. To my surprise, | saw that Oklahoma's 
third largest citv, Lawton, eschews them on 
its streets—a kindness to recall as one woos 
sleep amid might-firing Army artillery prac- 
tice at neighboring Fort Sill 

And at tidy, hard-working Prague, popula- 
tion L800, about 50 miles east of Oklahoma 
City, T learned that parking meters and city 
taxes alike are as welcome as the measies. | 


dropped inion Mayor L. B. Drary, owner of 


Drury's Vaniety Store, and asked why 

“Don't like meters,” he saicl, <itting back 
In a swivel chair. “Or taxes. We don't need 
them. This ts 4 real thrifty town Our trea- 
sury's got a surplus of about 53434,000, We 
pay off a bond issue by adding 41,50 each 
month to everybody's water bill” 

Prague was settled by a few Czechs in the 
Run of 19t. Others followeel, ‘Today formers 
bring peanuts, alfalfa, anc wheat to market 
here; cattle, dairying, and of wells bolster 
the econnmy. Pratue'’s two banks cach boast 
assets of more than 316,000,000—largest in 
Oklahoma on a per capita basis And the 


FL 


community owns its water and power lines. 

I strolled Main Street's two business blocks, 
munching delectable kolaches—friit-filled 
sweet rolle—from the Prague Bakery. In the 
pool hall old men plaved dominoes and cards. 
I drove along quict back streets, pact trim 
white frame dwellings with neat vurds shaced 
hy elms, fumipers, onks, unc maples. New one- 
story houses dotted “Mortgage Hill.” In a 
lurge pork on the west side of town, peopie 
gathered pecans | 

“Life is good here,” said Frank Sefcik, « 
friendly, soft-spoken mative son, vier presi- 
dent of the Prague National Bank “We're 
very conservative. Everybody goes to church. 
A few of us still speak Crech, but a bot of ald 
ways are gone. We have a very active Lions 
Club and Chumber of Commerce.” 


Glory Dims as Wella Go Dry 


It was time to move on. 7 cruised north 
along State Highway 99, and turned off to 
Shamrock, a town with no future, a desiccated 
present, and a tiomulbuaus pus. 

During Shamrocks heyday, in World War, 
with black gold flowing from hundreds of 
Wells, 10,000 people lived in the area. Tip- 
perary Road, three-quarters of a mile long, 
was appropriately lined with green-fronted 
businesses The town had two banks, two 
newspaper plants, three movie hotises, five 
lumbervarcds, and enough saloons to sloke the 
thirst of a poistering oil cump. Three doctors 
ond two dentists helped ease her pons 

Perhaps 200 people live in Shamrock toclay, 
and some temember. One of them told me, 
“Why, the pipeline from this field ran all the 
way to Houston. They shipped the otl to 
Europe to fight the Kaiser. You should have 
heen here when the war ended. Everybody 
was shootin’ it up.” 

Only afew months before he died, walked 
along Tipperary Road with tall Eric E. 
Ferren, Shamrock's mavor for 32 vears and 
a Creek County deputy sheriff. Most houses 
had rotted oway; foundations were over- 
grown with brush The old fire bell, « rusty 
sentinel, hung over the firehouse entrance; 
the rest of the firehouse hac vanished. 

Strong sunlight washed a few pallid, saz- 
ging buildings, their paint long since flaked 
away, We stopped before a concrete block- 
house with aman-size hole hacked none wall. 

“The First State Bank stood here,” Deputy 
Ferren said, unconsciously casing his hoster. 
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Max and Jein Ann breed ane) traln peg 
tered quarter horses and run about 300) cows 
Chevy hope for.an annual calf crop of about 
mW percent, most cobyes; sam Max ruefulh 


pf = "| : 5 | 
dem to be cdeliverce! in freeving weather at 


Tucet. with snow on the erauned Atterthe 


mel C= iLey Se ee | imal lore, ij ca tii cheyig 
0 pounds, they are solel Eventually thes 
amrive at a feediot, fatten, and co toocmarket 

Dive Blues raise quarter horses for love and 
calves for profit. | asked if they had ans 
trouble with rustlers, Max jumped as if he's 
heard aw rattlesnake 

“There's rustin’ 2oin’ on, vou bet! We're 
SHOR, four tecad meht now is that pasture 
Je ak thi rrr ine feller Ne even Lise] his 
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“Shed Sat for Her the Bitter Tear’ 


Olkelabearn ues 7 boner and bho Dhar 
count with budmen. Back in territorial time 
dozens of U.S. deputy marshals were gunned 
down bere by de ert bichon 
| have seen their lure lust a six-erun shat 
[irom the Tulsa Fort of Catoosy, outlaws 
uke Ina peran wove called Raseal Flat 
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Dintens rode throwel the land of the recl man 
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i know Where pistol-pocking Belle Start 
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aiijures one not to weep She che with her 
boots on, this formidable horse thief and con- 
sort of reneeucdes, friend af the James broth 
irs, someone thot her in the back They buried 
her on her own lane, not for from Porum in 
castern Cin tito 
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Islated of colon ina busthing land: Sooners enjoy a doming wane wt the peneral 
tore th dace Autre, a willoge named tor the Weetern ingcer-atior whoonce owned 


trench neartiy. When the communtte 2 Mord residents celebratedthe renaming 


in 40 the event drew 35 000 people—mieluding the governor and Autry himesell 


Oklahoma, the Adventurous One 189 


plots, run a few cattle, and peach an occa- 
sional deer. Along the creeks, dilapidated! 
houses perched on concrete blocks. Towns 
were sunning amicet- the clatter of pickup 
trucks, and people nodded to me on the site- 


walks. 1 dined on fried chicken, gravy, and 


het bisewits, and dropped off some dry clear 
ing at a place that advertised “To know ws is 
fo lowe us. 


Timber Cutters-Look to the Future 


Some of all this—how much, none knows 
—soon must chanye. In Broken Bow, head- 
quarters for the Weverhaeuser Company's 
Okjahoma timberiands, 1 learned wh 

A giant among the Nation's timber firms, 
Weverharuser had recently purchased 1.5 
million weres of forest in southeast Okla- 
homa anal ucjacent Arkatrsas for more than 
$300,0000,000 New mills and equipment were 
costing S200,000.000 more Some 1.200 new 
jobs would be created, and several hundred 
more would result indirectly. Prosperity was 
coming te the depressdd) southeast. 

“Within 30 vers,” said Joseph C. Brown, 
Jr. Weverhacuser view president for the area. 
“the demuind for wot products t= going tn 
double. We have to help meet that need. We 
figure on being bere lorever, which means 
that we're planting as we harvest. Timber, 
like corn, i a crop, It is renewable” 

Weverhoeuser meins to be a good neigh. 
bor, Mr. Brown told me. People can roam the 
forests and streams for bunting, fishing, and 
camping. There are no fences. They can 
browse cattle in seme areas aod cut marked 
trees for firewood, ai ne cost, 

Wook Manager Dae C. Campbell took 
me to @ pine-seed orchurd and jabbed a 


finger at row after row of two-year-old pines. 


standing two fect high 

“Ever ace 29,000 trees ike that before?" 
be asked, "They are pine-root ‘stock. From 
them we'll take seeds, which we'll plant in a 
wutsery for a veur, As we log ¢uch JUM)-acre 
setting, we plant the seedlings 700 ta the acre, 
spaced six or seven feet apart with nine [eet 
between rows 

“T look at it this way. Pm nearly $0 years 
old. TU be too oli) to harvest the trees [Set in 
the ground today. But someone will 20 wears 
from now, What I do affects the next genera 
tion very directly.” 

I thought about that early next mening, 
riding oa lowgine train's jouncing caboose 


miles inte the forest. Strong sunlight filtered 
through the endless woods; serene brooks 
sparkled and disappeared Here indeed stood 
a shee of the country’s future—humber, 
window sashes, plywond, utility poles, fence 
posts, fiberboard, container board. 

1 headed back to town in a car driven by 
37-year-old Bob Hyndman, Weverhariuser’s 
Qkinhomea raw-materiils manger -and o 
devoted amateur archeologist. While be one- 
handedly rolled wm cigarette at 50 miles an 
hour, D mide nervous conversation 

“Long before the Choctaws came here over 
their ‘Trail of Tears," he replied, “Indians 
lived in these worms See that clearing? | 
knew they camped there, ive me afew min- 
utes, and | bet) can find an arrowhead” 

“Take your time.” I replied grandly. a 
skeptic from suburbia, 

oli walkie) briskly about, bending down, 
tossing stones nusitle. “There!” he declareel. 
Il studied the ground and saw nothing. 

“Goat to know what you're looking for,” 
he said, handing me a stone object the sane 
color as the earth, a perfect point. 

He walked on, and soon knelt agin. 

“Here's a pretty good spearpotnt,” he said, 
“hut it's broken in half,” 

When he reads this, Bub will learn that he 
was nicht about the arrowpout. Inchans 
chipped it out of chert about 1,000 veurs apn, 
according to archeologists at the Smithsonian 
Institution in Washington, 0. C But he may 
he surprised about the broken spearhead, I 
regret having only its top half, but DP priee it 
immensely all the same. The Smithsonian 
jucges that it could be 4,000 vears old 


New Word for the OR State 


[ returned to Broken How, checked out of 
my motel, and drowe west through rolling, 
wooded country to Antlers There T picked up 
the Indian Sation Turnpike andl healed 
north, aiming for Okighoma City and an muir 
plane ride home te the crowded East. 

Aiter an hour or so 1 pulled inte a rest area, 
wanting to stretch, | walked along the right- 
of-wav. A-covey of quail rose frem the brush 
at mv approach, wings whirring Back at my 
car. 1 hanced idly at the license plate. OKRLA- 
HOMA IS OK, it assured me. All of the license 
plates sav it) ORLAHOMA 15 OR 

No, | said, it 4 not. Not at all, OKly- 
hima is tremendous Put that on your license 
plates. ‘a 
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By PAUL A. ZAHL, Ph.D. 
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{PIDERS DO NOT EN TIMIDATE Or 
Willis J. Gertsch, When T visited him 
in his <tudia-laboratery at the foot af 
the Chiricahua Mountains in sowth- 
eastern Anzona, he dumped a live tarantula 
[rom o giass jar onto the top of his clesk. The 
gras-brown, ¢cight-legged shagery thing— 
nearly the size of my fiet—was clearly the 
stuff of which bad dreams are mace 

“Durme o lifetime with spiders,” reflected 
the scientist, his bare fingers guicling and 
restraining the restless creature, “I've been 
bitten by tarantulas of a dozen different 
species. And as vou see, I'oy still here ancl in 
moderately good health” 

The big furry spider prow led inguisitively 
across the back of tus hand. “Regardless of 
oll Hollywood horror films," Dr. Gertsch 
continued, “a tarantula bite is hardly worse 
than a bee or wasp sting, unless you happen 
to have a particular allergy. As a-matter of 
fact. some ants, bers, and wasps are far more 
dangerous: But it's the spiders that always 
make the headlines.” 

Dr, Gertech had a point, Spiders are among 
the most feored and maligned of nature's 





smaller creatures—and -among the most fas- 
cinating, An incredible number of species in- 
hahit the world, but onlya dozen orso can be 
dangerous to man. Ane, on the other face of 
the coin, nearly all do their part in keeping in- 
talculable hordes of harmful insects in check. 


Wind Wafts Spiders Far Out to Sea 


Cine finds spiders almost everwwhere—four 
miles up in the Himalavas, in below -sea-level 
deserts, in tropical treetops, and burrowed 
into the earth. Mariners have even sighted 
them far.at sea, ariting on the wine, su enend 
ed from threadlike “parachutes” 

The average life of a spider spans only a 
vear, vel a tarantula mav lve as long as three 
decades, and take eight lo ten years to mature 
Wost spiders lead solitary lives, but a few are 
SOC, With many individuals sharing a com 
mon web, Some species are as small as pin- 
heads, others the size of dinner plates. Though 
many people think of spitlers as insects, they 
ure more closely reluted to ticks, scorpians, 
ami, remotely, to horseshoe crabs 

But chief among the marvels of the «spider 
is its mastery of spinning. I have watched 


Spurred by hunger and guided by instinct, a garden Spier Wraps 4 grasshopper 
in a shroud of silk. The efficient predator has killed the insect with a bite and now 
will dine on-its juices. Splders have changed little from their ancestors of hundreds 
of muilbons of years age; they differ from insects in that they possess cicht Ings 
insteml of six, ancl have neither compound eves nor antennae. Essential tothe hal 

ance of nature, the world's sqiitiers—averacing at lest F000) per acre in green areas 
—anntally destroy a hundred times their number in insects. Scientist< have tiamece 
more than 4),000 speches and estimate that four times that many remain worlassified 
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human lacemakers work a spider-web motif 
into handkerchiefs, napkins, and tablecloths, 
but the result is clumsy compared to nature's 
often exquisite products 

Oddly enough, though, Greek mivthology 
attributes the spicer’s skill to human origins. 
An artful weaver named Arachne impudently 
Challenged the woddess Athena to a contest. 
Later, shamed anc mortified by her awn con- 


celt, Arachne hanged herself The eod¢less, in 


imoment of compassion, broucht Arachne 
buck to life, transformed her into a spider, 
ar made her noase inte a web. 

“Live,” Athena commiinetect, “... ancl that 
you May preserve the memory of this lesson, 
Continue to hang, both you and your descend- 
ants, to all future thes.” And so the name of 
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that superb classical <pinstress has been peer 
petunted liv sclentiats: Arachnologiste like Dr 
Gertsch study the class Arachnida and the 
order Arancida—spiders ‘as a wroup. 

Dr, Gertseh omiably coaxed his cight- 
legged friend back into its jar. Then the sci- 
entist, retired after many vears as curator of 
spiders at the American Museum of Natural 
History in New Vork City, gave me a quick 
refresher course on arachnid evolutican 

“Spiders bocies and habits have become 
adapted to harvesting insect food supplies in 
a multitude of habitats. Most hunting spiders 
prowl on the ground, relying mainky on 
strength. Keen-sighted wolf spiders and jump. 
ors use sheer speed in overtaking prev. Atrio! 

(Continned on page TOs) 
















Nature's master spinner 
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Coliath among spiders. an Ameti- 
can tarantuly culmiy submits to a 
tlse-op inepertion tw Arivonn col 
lecter Lorin Honetschlocer and his 
daughter Jyhie 

mew World tarantylas 
to Europe's Lycos tarcelula—retain 
features af the most primitive spicers 
fir lore, jaws Tal move Vertically 
instead of bornzontally, aed minimis 
use of silk. Some have legs spanning 
nearly te inches, moking them the 
world’s lareest spiders, Dhespite their 
formidable appearance, American 
larafitolas (Mise no cine to min 


unrelated 


spiders hmawe devised three-dimensional webs 
within whieh they hers upsicle down Peake 
219), mazes of lines to entrap crawling inserts, 
and sheets and aerial tangles to intercept! 
jumping thsect=: And the orh weavers spin 
round eeometrical webs that efficiently en 
langle fiving or Jumping Insects.” 

Dr Grertsch’s own favontes are the more 
primitive spiders: American tarantulas, trap 
door spiders, purse-web spiders, and the most 
primitive of all, the liphisticds, litth changed 
since Carboniferous times, some 340,000,000 
VERS azo 


Walking Factories Produce Varied Silks 


In my own exploration of the <pider world, 
| found mvself endlessly fascinated by the 
orb weavers. The raw material of their iossn- 
mer creations—a complex protein substance 

if Manutactured by five or six spectal 
vlands in the spider's abrlomen, each pro- 
ducing its own variety of silk, Acting sepa- 
rately or in combination, these glands supply 
tirv or sticky threads for lines, cables, and 
ittachment disks for webs; evg-sacs; anchor 
lines; and swathing bans to bind prey 

The precise form of the fluments is deter- 
mined by spinnerets—clusters of tiny nozzled 
iets from which the spitler draws the «ilk 
with its hindimost par of lems The resulting 
strands of spider silk are mecredibly elastic 
ant) touwzh#—some can stretch more than 70 
percent and are stronger than steel wire of 
the sarne cliameter' 

For all its beauty and dewy sparkle, the 
spider web i & diabolical achievement. To 
te SLITeC, heavy Insel like beetles curicl Wels [73. 


blundering thtoa the stare, are apt to rip 
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right through. But for behter prev, the sticky, 





e¢nelwork menos death 

When delicate touch receptors pick up the 
dightest impact of an insect on the web, 
the spider skims geross Tl to paralvre the 
victiin with a single Mite ond binds it with 
silk (page 191). The haptess insect will ether 
bie: enter skmimarily—t he bely sue keel dry a 
its nutritious fluids, the remains clsciurclee}— 
or left hanging in its mummvike wrapping 
for a future meal, In his classic work The Life 
af ifie Spider, J. Henri Fabre puis words into 
the mouth of a simple garden spider, “We 
must eat to have silk.” the spider exclaims, 
“we must have silk to eb...” 

Instinct alone controls the weaving. But al- 
ter ever so slightly the spider's internal chem: 
istry, and the web will show it. |] saw this 
demonstrated one morning in the laborarories 
of North Carolina's Department of Mental 
Health, which experiments with spicers im 
one phase of a search for diagnostic clues to 
Various mintal illnesses (pages 200-201) 

Within an aluminum frame an orb weaver 
Wis performing ra | Sc qQuecncr ol rapid Firs, 
ascents, and descents. Tattered remnants of 
an eurher web stock to one edge of the frame 

“Evervi mormmnge we make her spin anew 
web,” sail Mrs. Mabel Scarboro, a research 
nssistant. “In the wild,:a web seldom lasts 
more than a day or so; its ripped by wind, or 
insects, or even the movement of the spicler 
ittseclf Even though we feed this one, ber in- 
stinct tells her to keep her-web in good repair 
or she'll starve.” 

In half an how a compicted web filled the 
frame. Tt was a circular marvel of straight 
lines, angles, aod more than S00 ineliviclyal 
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Maz National Geographic, August 1971 


attachments, all engineered with mathemati- 
cal precision. 

Another spider of the same species was busy 
spinning in a duplicate frame alongside. Ear- 
her, this spider bad demonstrated its ahility 
to weave a regular, symmetrical web. But 
now it had been fed a droplet of sugar water 
containing “speed”—dexedrine «ulphate, 

Mrs. Scarboro spraved the two webs with 
quick-drying white paint to make the threads 
stand out clearly. Then | saw the strange 
angles and ilovica) backtrackings in the 
weaving of the drugged spider Laboratory 
measurements would record angles, afixment 
points, number of spokes, and other data fur 
computer analysrs: 

Experimenters have found that different 
drugs—cuffeine, mescaline, and LSD, for 
fample—produce characteristic variations 
in a spider's web, 

some human mental illnesses seem to be 
accompanied by biochemical changes in the 
blood or tissue flunds. Could such fluids, ad- 
ministered to a spider, measurably influence 
its weaving patterns? If so, spiders might 
perhaps be ble to tell us—through the vary- 
ing patterns of their webs—the particular 
liness affecting a patient, or even his progress 
under psychiatric treatment. This is-only ane 
potential af the experiments, which are still 
in exploratory stages 


Spider Responds to Strange Vibrations 


Researchers are on more certain ground in 
the field of normal spider behavior, Dr. Peter 
NS. Witt, distinguished research pharmacoli- 
gist and director of spider investigutions at 
the North Carolina laboratery, repeated an 
expenment for me 

He tapped a tuning fork anid touched int 
gently to a web tended by an Argiepe, In- 
stantly she rushed across the strands and 
furiously assaulted the quivering metal, With 
her legs she pulled o silken stream from her 
spinnerets, and in seconds the cold prongs 
were bound tht 

“A slave to innate behavior patterns,” said 
Dr. Witt. “Spiders can't alter their reactions. 
can't discern or evaluate subtle changes in 


external influences. The vibration of a tuning 
fork or a thrashing insect—it's all the same 
to them,” 

Perhaps even more instinet-bound than the 
arb-web spiders are two enemies | encout- 
tered while spider hunting with young Nicho: 
las Eltz, who was then helping scientists. at 
the American Museum of Natural History's 
Southwestern Research Station near Portal, 
Anzona Nicky's terrarium: already held o 
doxen tarantulas 


Battle's Outcome Rarely Varies 


The stn had set and the desert was losing 
its daytime heat as I drove slowly down a 
twisting roadway acress rolling terrain 
covered with sage-and cactus, Nicky perched 
on the hood, a flashlight in one hand and a 
wide-mouthed jar in the other, He had ex- 
mained why at dusk in summer tuniuntulas 
leave their holes to forage or to find mates. 
“After dark it's cooler, amd they're also safe 
fram pompilid wasps.” 

Abrupthy Nicky signaled me to stop. He 
jumped off the hood, ran ahead, and suddenly 
dropped te his knees on the macadam, In the 
headlight glare | saw him scoop up something 
with his collecting jar; A moment later he 
was back with his prize—a tarantula with a 
body thicker than my thumb, a leg spread of 
five inches, and two formidable black fanis 
We bagged six more specimens within an 
hour, then returned to the research station. 

Earher that day we had netted a metallic- 
blue, topaz-winged pompilid wasp and re- 
leased it ina glass terrarium partly filled with 
desert sand. Now we dumped one of our new- 
ly captured turantulas in with the wasp 

“First theyll wrestle,” Nicky predicted, 
“but the outcome i4 usually the same.” 

I watched the unequal struggle, the keen- 
eved wasp circling like a gladiator and sizing 
up the nearsighted spider, which could as- 
sume only a threateninigattitude until touched! 
The wasp quickly broke throuweh the spider's 
quart, With @ lightning-swift jab, she <ank 
her stinger into the tarantula between its 
third and fourth leg sotkets 

(Continued on page 208) 


Lf it moves, it's probably food, The fishing spider, here feeding on a freshly caught 
minnow, devours insects, tadpoles, ant even other spiders with equal gusto. Like all 
spiders, he must inject the victim with digestive enzymes before he dines, turning éaft 
titsues thio a squp that he can draw into his body. Venom for killing prey occurs in all 


but two small groupe of <piclers, 
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In fashtonable “wet-look” garh, 
Australia's rel-und-lblack Aire eto 
nruinces over the bonse moi cover 
im which he makes fis home, “ihe 
loveliness Of pminy <pilers reriaiens 
inioprectiied.” pullor Aah] Sa 

simply because of their small size 
md the centurne fd aumworranted 
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GClowertire visage belies the mild 
personality of the fumping epides 
Apparently embolilened by the abilit 
to perceive shorp images os far away 
to 12 iInghes—a record! for sniiders 
theese hunters often will sit culms 
on aopersons finger, rapthy following 
hi movement] Amariy wll sped 
hove cieht oves differing in sive pani 
powtion, fut only those specurs tat 
putts their prev peeaess keen vision 
Litters tely almost exclusively on the 
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Some lurk, others chase, but «a jumping spicer 
noUnces on te Victhim—in init case sncither apicler 
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Motherly solicitude often persists 
Tne Spiers atter the youre mere 
Irom their sturdy ¢@¢ cases. 

Freed from thelr barberl-wire- 
PLP liored = EL (abaya), ireen ie ik 
pideriines will mmain withthe female 
th the stken ovate writil able te fene 
for thenvelves 

Woll-cpider young stay even closer 
to home, The parent carries them on 
ner back for o Week GF more (meh, 
Drs thet away from ber ewes as 
hee oes During tht time the amiches 
ines never ford Loa litth one tumbles 
cute it OumkKhy sera rilptess hack up wig 
the Theres? lew 
Hel spiders produce about a hun 
Peers al atime, the extremes fange 
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For am full ten second: the Wins (1 hieeliel bree 
Headly thrust, apparently cischareing a full 
oa of trancuilizer. Then she withrlrew ler 
neecile-shiar yy WitthaoTth, stepper aek, and 
walled The tranquilizer worked rapirlls 

The motionless <pider was ten times the 
size ol the wasp, but the wasp seized one of 
Lhe tirantulas Jegs in her jaws ned buewed 


the orav-hlack bull ocross the sand toa bole 
hi 





ott cl clu earlier, She backer! chown the 
hole, pulling ber burclen on after ther 

l already knew the Inst act of this dramas 
Positioning the victim on its back under 
ground, the wasp would lay @ single ege on 
[he anesthetized spiders abdomen, then 
return to the surface anil pie the tale wath 
sand or pebbles The tarantula is thus hterall 
buried alive for weeks. When the wasp's exe 
hatches Inhe a squirming larva, the spies 
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uncomfortably confined, or unmercifully 
sqeeeed, or when its web is violently cis- 
turbed. With long chrome tweezers-we picked 
olf a clogen of the dreaded ladies, o few soft 
silken @2@ cases shaped like litth murbles, 
and several males of the species: The litter 
are much smaller and pose no threat to man. 

Back in the laboratery ¢ hac improvised in 
mv Phoenix quarters, the unexpected hape 


pened. As I was transferring the black widows 


to a terrarium, one suddenly ran out of her 
jar, scurried across my right wrist and up my 
arm to the elbow, where she stopped to sur- 
very this new world of human skin. Despite 
Lorin’s earlier assurances, | felt far from 
comfortable. 

Tring not to move my right arm, I slow- 
ly reached with my left for an open jar on 
a nearby shelf. | cased it close to the Lacy 
who could, if she chose, bite me al any mio- 
ment. Maneuvering ever so carefully, | cently 
cosxed the venomous creature back into the 
security of the jar. 

In contrast to her tolerance toward me, she 
set upon and immediately killed the flies, 
moths, and other insects I dropped into her 
terrurium. The action seemed just as blindly 
purposeful as the orheweb spider's attack on 
the vibrating tuning fork. The widow then ex- 
perthy twirled her victims into silken shrouds 
and hung them aside—neatlhy packaging pro- 
widions for the future 


Gleaming Eves Betray Prowling Wolves 


Next night Lorn and | drove out onto 
the desert east of Phoenix to the habitat of 
Lycosa corolinensis, a wolf spider A mem- 
ber of the hunting group, this creature 
lives belowground in a hole rimmed with 
cand, bits of bark, twigs, leaf fragments, 
nnd grass. 

Making no use whatever of the web-snare 
principle, and surfacing mainly at night, 
fast-moving wolf spiciers streak across the 
ground in pursuit of prey. We found them 
easily, for in the beam of a Bashlight their 
eves glowed like the headlights of tiny aute- 
mobiles, und when caught in the glare they 
tended to freeze in their tracks. 

One species of European wolf spider, 
Lycosa tareniula, probably named after the 
Italian city of Taranto, inspired a popular 
folk -clance. It was once thought that the effect 
of this. spider's bite (actually not serious) 
coult! be shaken off by dancing willly, hence 


the epirited tarantella. Despite the similarity 
in name, Lavesa tareniula bears no close re- 
lationship te the Amertcon tarantula 

Another variety of hunter, the funnel-web 
spider (family Agelenidae), spinsa novel trap, 
At the entrance to almost any cranny she 
weaves a kind of tarpaulin with a central 
funnel-like opening Where she sits in wait. 

In the backvVard of my home in Washing- 
ton, D.C. stands a wall of unmortared stone. 
Here in the crevices spiders of this family live 
and thrive all spring, summer, and autumn. | 
never mobest them, for their toll of harmful 
garden insects must be enormous Many a 
summer evening after dark | have placed o 
chair a few feet from the wall and, with 
flashlight in hand, sat there for a session of 
spider watching. 


Playing Cateh With w Hungry Spider 


One night I came with food—live insects 
netted earlier in the day. The beam of my 
fashlicht found the mouth of a funnel where, 
just inside, alert and tense, sat a eravish 
spider with conspicuous eves, When T mace 
yn sudden move forward with the fashlight, 
the creature vanished, but only for a second 
or twe. T waited until J wus sure she was 
accustomed te the: light, then tossed a fy 
onto the web platform three or four inches 
from the funnel mouth. Instantly the spider 
streaked! from ambush, made the catch, and 
disappeared back into the funnel. 

Muny bunting spiders have large, efficient 
eyes. Those with the keenest sight are. the 
jumping spiders (family Salticidac), Although 
iisually quite small and harmless to man, 
these richly colored spiders leap upon imeccts 
with the savagery of leopards. A species of 
jumper has been found 22,000 feet up on 
Mount Everest; others cdiwell im lowland gar- 
dens and wild woods. 

Several af the hunters mimic ants in ape 
pearance and habit (page 211); some can buzz 
like bees; others squirt out a viscous substance 
to entangle their prey. 

Qne of the strangest of the hunters, the 
fishing spider (Dolomedes), is at home in two 
environments. Not only can the fishing spider 
run across water, but ft may remain sub- 
merged for as long as an hour, holding onto 
bettom debris tin quict streams and ponds.” 

“Tins remarkatie feat by wome spiders amd aquatic 


inserts wan described in “Tecmiing Life of a Pool,” be 
Wiliam H Ames, SATION AL GrimimaPiic, Aueeet 1070 
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nature provides plentiful and perfect facsimiles such a 


this featherligit exoskeleton thelow) abandanod by the 
animal when it molted. Spiders-must discard their seins to 
grow, ore|d thes co <n at beast once even belore emerzing 
from their err sacs. Most molt four to twelve tomes tn all 
reaching sexual maturity with the final theclding. Few 
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Lhubtle of gir beid under the Gow enables 
It to pop to the surface at will Insects are 
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Finally she had woven the hinged and cum- 
ouflaged trapdoor—bher shield 
hostile worl 


She Was how <afe from mist of 


atrnineal a 





tet cnemies 
but stl vulnerable to the pompilid wasp— 
nemesis of all members of the tarantula croup 

Wher stich A Wasp lnc ates 1 trapcioor, if 
chews through the cap.or simply muishes in 
itaihe spicer litts the doar too high. Ohnice in- 
ste, the wasp cngies the spicler in the same 
unequal contest | had observed neainst the 
Larantuin in Angona Then the insect departs 
throveh the now-uneuarderd coor 

The trap-cloor anider desiens her wbode not 
only for safety, but no os a shelter from sun, 
rnin, and cold. [tis her courtship parlor toa, 
her nuptiiel chamber, ond a nursery for her 
young: Seldom if ever does she leave is con 


A Tew 


does. sol even then ventures out only 
inches to capture crawling insects 


lundions Believed in Spider Power 


(foreek mythology gave ws Arachne. Other 
miths deity the spider “To the American In- 
dians,” writes Dr. Gerisch, “the spider isa 
" To the 


b web is a <vinbol of the heav- 


CTrALUFE iil meester ant 1 oe 
Dakotas “the or 
ens... from the spirals of the orb emanate 


the mveterv ane power al the Carew spirit = 


Ane the lines connect skv and earth on which 
in”... Almonkim tiaiden, 
as wife of the Morning Star, is sent buck to 
earth.” To certain Southwest Indians, the 
OFizitial creator Was a apicder: to others, wey 
Ing was introduced by a spider woman 
Quaint myths. But where do spiders At mto 


fallen from ernce 


nature's plan. worl inte the world which man 
has superimposed on nature? 

To beein with, the arachriicl ne goes back 
10 million wears to the first lond«twelling 


invertebrates. Ages of adaptation followed, 
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during which spiders infiltrated almost every 
climate and every ecological niche 
Housewives are aware that anv closet or 
irk corer, even on the thirtieth floor of 
a oNew York apartment building, if left un- 
swept or uncdusted for just a few weeks, will 
Inevitably develop cobwebs 
[here Strains one's imagination 





Hiow they pet 


Cossamer Webs Capture Morning's Glory 


Sat only are spiders found almost ever 
exist in incalculable numbers 
have revealed 
64000 spiders in one acre of mencdow in a 
Middle Atlantic-state and a quarter of a mil 
lan th an acre of tropical forest. The world: 
wit count would be beyond comprehension, 

The spiders marvelously inventive moles 
strictly. carnivorous habits 
Which, Hthoweh deadly in the insect world, 
are man's distinct blessing, Man must live 
on What he grows, and thanks i part to 
hit eight-legeed 
are hele in check. It seems ironic that such a 
benefactor shoulel typify ugliness and con 
note menace—should 
rhyme has it, “frightened Miss Multet away.” 

Furly one September marning on a New 
England hillside, I came upon a patch of 
mouwntioin leure! in which «cores of orb webs 
were strung Their silken fibers; moist with 
dew, caught the rays of the rmaing sun, and 
the hitter wits dazzling toage 197) 

Perhaps & simibar er 
L715 inspired }2-vear-old Jonathan Edwards, 
the tuture Puritan theologian ancl scholar, to 
as the best tribute to 
man's plentiful eight-leeed friends, (Edwards 
could nel have known that a century later 
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in Trouble 


BY KENNETH MacLEISH 
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Photographs by DEAN CONGER 
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Sewik WOUNDED WOMAN had been hiding in the 
hills for 14 days. Submachine-gyun bullets had struck 
her face, her lew, ane ber foot. Other bullets hac killed 
her hushand, The brass voices of gongs Pussecd the 

word from ridge to ridge, speaking chiscreethy, for every 

one in the mountains of Minclanae timederstands the lan- 

FUuUAPe 01 the ThE 
Details reached us by runner. The hill people had 

heard that Manuel Elizalde, it , beet of Panamin—the 

Presidential Arm for National Minorities—was in the 

istricl Secretary Elizalde, who holds cabinet rank in 

Loe Phitonine twit ecroment, i the afficinl mos deepl 

concerned with the plight.of his nation’s ethnte groups 

4 Tmin wilked two days through the forest to put the 

mitter before fim 

The Secretary listened, then summarized the situation 


“As the man tells tt. this is 4a clossiv case of lancd aru 


Ding, resistance, and revenve. Someone from the durmi 





nant secteiv—the civilized Filipina world—tried to take 


4 toibestnans holdings. He objected, now he's dead, and 


Fictim of the violence that sialks Mindanao’s iunlands 


Oo WOT mids pivevbock loo reece helicopter, She 
i 


sot by unknown assailants <ent by Filiping settlers 
miners, of lumbetmen bent on seizing tribal bande. Can 


Cerna il Pe errr ea, colt Ti) waive to nrotert the 


AE bE 
Pull ped ple trom tutliless epiloilabhon Mie §4iie Gime 
they lv te dewlop an appreciation of these «imple 
pedples among ther Christion countesmen 
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his wife is badly hurt. Dic he die because he 
inueht back, or was he murdered? We con't 
know, Bul murder is common in Mindanao 
The Manila press calls this island the ‘Wild 
Wild South.” 

“We hove our frontiersmen, ps did your 
Wikl Wild) West, and they're a rough, tough 
lot. But we musto’t forget why they're here. 
After Werld War Ll the government urged 
stitlers to go to undeveloped Mindanan anil 
start civilizing it. The pation was—and is— 
suffering a population explosion, and no one 
cared much about how land was aceuirert 

“Tle settlers took whal they could get, and 
the tribesmen mover back to the hills, Now 
mining und lumber interests want the hills 
too. But the tribesmen have nowhere left to 
fo, Soin desperation they protest. They some- 
times even stand and fuht instead of quietly 
vanishing belare the advance of what we 
coll civilization” 

The Secretary rubber) his stubbly chin and 
showed his dirty white cap back from his fore- 
head. “You know, we hear a lot about conser- 
vation these caves. Conservation of animals, 
even of plants: Hut what about conservation 
of human beings and human cultures?” 


Compassion Drives a Complex Man 


Young (34), wealthy, Hiervard-cchicated 
Manuel Eliealde might reasonably have been 
expected! to join munks with the rich and pow- 
erful. To the amazement of his peer proup, 
excepting President Ferdinand b. Marcos ond 
a few other men who cannot forget that the 
pazan tribesmen af the Philippines are their 
blooded brothers, Fizalde cares more about the 
hard-pressed national minorities than about 
his family fortune or his life. He ts ao vision 
ary ideakst and « romantic, But hes also 
quick-witted|, tough-minded, and given to 
sudden decisions 

“The tinner save the woman's wounds 


have begun to smell,” Elizalde said “Let's 


bring ber owt.” - 
The young American helicopter pilot 
dlanced al the small cumulus of morning 


floating over jungle-covered peaks. “(0 K.." 
he sacl “But neht now. By odafternoon 
those puffs will be thunderheads. Even if I 
could get in up there [dl never get out. What 
am TD supposed-to find on anyway?” 

A thousand firing hours in Viet Nam hac 
given Denis Rinehart a skill verging on 
artistry, His question conveyed no anxiety, 

“The messenger will show vou the place 
He says the tribesmen have cleared a little 
space for you an hour by foot from where the 
worn is hidden.” 

“Little!” seid Denis sacthy. “Hal” 

*T want some guns up there,” Elizalde tole 
me "No knowing who's around. Tl <end twa 
security men with witomatic weapons. You 
take this” He handed me o compact H-K 
submachine gun. “Besides your 45." 


Trumpet Heralds a Mission of Mercy 


Denis mite two trips to deliver the fot of 
us, Cranking down the hole in the jungle like 
a swilt descending a chimney. The whine of 
the choppers jet engine summoned afew hill 
people autaf the green wilderness. No out- 
siders were near, they said. They would come 
with us. The runner pointed the way, and our 
party set off with National Geographic pho- 
tographer Dean Conger in the lead, at six 
leet two a plant of a man among these small, 
lithe mountamnfolk 

Distant gongs sounded a soft reassurance, 
then were still We walked in silence. 

Along climb browcht us to the summit of a 
ntee where oa thatched house rested on the 
closest approximation to level land this 
coommed country could offer We paused 
while our guides spoke to the men of the 
Place, who brought out a bamboo trumpet 
and sent a signal wailing away toward the 
higher ridges bewond 

“That ts a secret message,” said the runner 
“Tt tells those who guard the woman that we 
come to take her out Now they will not 
nitick we" 

Hampered by a lez badly swollen froma 
apudler bite, | staved behind as the group went 


Flown to safety, the tribeeweman peceives treatment for festering bullet 
wounds in her face. le, and foot. The jungle clinic was act up by Panamin—the 
Presidential Arm for National Minorities, It head, Manurl Ehzalde, Jr. heft, 
kegs a beeclside vigil, The J4-vear-old scion of a wealthy Filipino family, a 
Harvard gracuate, holes cabinet mink in (he government of Philippine Presi- 
dint Fercinaod FE. Marcos. Secretary Elizalde’s appointment underlines the Mar- 
rot jiiminisitation’s coneern for the island nation’s oft-mistreated minorithes 
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“Wild Wild South,” as Filipinos call strife-tern 
Mindanono, resembles the American West of acen 
tury ago ‘The lust for wealth and the pressures of 
ar ex plocinipe population spur eqns into tribal 
lands. But unlike the conflict between white and 
red men, here brother fights brother most Fili- 
para stem fron thet samme Malay stock Much af 
Panamin's initinl help his tone to the hard-pressed 
Higaonon, Mansaka, T boll, and Ubo peoples 


Tropical tree house of lashed sapling: shelters 
come fifty members of the Higaonon tribe deep in 
virgin rain forest, Wobbly catwalk, passing uneler 
a high-rise dormitory, beads to a central comitiunal 
nein. Traditionally, such breezy, swaying quarters 
were huilt os ceferses aguinst sprear-wreling 
attackers from other tribes 









her inte the chopper. Dean and two men 
joined her, and Dents lifted off. T waited on 
the ridge, watching a storm's rain curtain 
enshroud a peak some five miles away 

“Te will be close,” said one of the security 
men, shifting bis submachine gun. 

It was. The first chill drops of the fine 
squall rattled on the leaves around us as 
Denis came skimming back through a pass 
and flared to a fast stop. We tumbled in, ane 
he clived. into the valley as gusts shook us. 

1 met the womiun aeain in a clinic miles 
away (page 224), She lay quietly on the mat- 
tressiess wooden cot. The runner who had 
brought us to ber sat at her dele and stroker! 
her sunken cheek Tears lined his own. Pana- 
min Dr. Saturnine Rebong worked on her 
foot, his forceps tracing the bullet hole that 
pierced te 

“How is it?” f asked 

“Ti maw have ta come off” 

“The ever” 

“Minded.” 

“She does not coy or flinch. Does she feet 
nan 

“She feels,” he said grimly. 


Lust for Land Pits Racial Brothers 


1 found Secretary Elizalde watching sol- 
emnly from a corner of the clinic. 

“You can see that these tibesmen are only 
primitive savages,” he said quietly. “You can 
wee that they have no human emotions. So say 
come of mv fellow civilized Filipines. Well, 
we'll teach them their error, That is Pann- 
min’s task: net to educate the munorities, but 
te educate the dominant society, [t will take 
a while. In the meantime, this is what hap- 
pens. Just this morning we've received radio 
reports of more shooting, more deaths. Some 
weet coust tribes report several hundred 
killecl during the past few weeks” 

Where, exactly, did all this happen? Who, 
precisely, were the tribesmen? Who the ag- 
eressors? Answers must be withheld pending 
lega! actions new under way. But these ire 
not Very important questions: What is:im- 
portant 13 that this incident dtd happen, that 
similar incidents happen frequently in the 
Philippines’ Wild Wild South, sncd—nowest 
important of all—that something if being 
done to halt this hideous fratricide Fratri- 
chide. because the civilized concessionaire and 
the forest bowman are racially indistinguish- 
able. Both are Malays or, better, Southern 
Mongoloirds. 

The land lust that induces today’s violence 
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is oh Te lativeby recent Veiner Beant four 
enfunes the nich jowlands serred by tha 
spamiands tn the northern adel central Philip 
pines sulticed for them and the Hispinicieed 
Christianized native population. These ri 
AOnS Were Laken from their tribal owner 
WIth no more concern for lermtornn] rehts 
lhan was shown bw the white conquerors cl 
Indian-oceupted tole Arerica 

In Larcon, the great northert island which 
6 the heart af tore Filipina Culture. Lie 
Wit mountain tribes i time aljusted to the 
new world close ground them without entire: 
fy PIVing Lip their SHOU Las Plhentits Their teat 
ets became priests, businessmen, offictals at 
the national government. Thus their lenects 
became <cure 

In Mince, too, one segment of the pope 
dahon has become almost as advanced tech 
nologically, and us sophisticated culturally 
as the people of the Christan north These 
ore the Mosler Sloarancaos and Macuindanan 
who wedopted [slam in the 14th century. Pow- 
erty hirhters, living tn highly organized com- 
munities, they were and are phle to defend 
theo baste riits, i onot alwars to fined accept- 


ance for their ideolovs 
Porn Waves Survived in Isolation 


in the mountains. of intand Mindanan the 
Dawn Dobe remauned dominant STMT ever 
eccupied their territenes Nor did the United 
States, Which held the Philippines from the 
chic of the Spanish Amencan Wur in 1808 
unt! the nation became independent in 
| eat Che old wavs of life continued. Sn, 
when the crow rie nahn Heer) for rope, 
lumber, andl minerals sent more joi more 
Filipino frontiersmen southward, the traci 
confrontation of civilied adventurers ani 
prmtive residents occurred in Mindnanas ps 
thas elsewhere in Asia andin b urope, Africa 
and both Americas, The drama is being 
Hlaved outain ts classic wnel brutal form, but 
with one difference: Civilization is older rian iy’, 
anid, concenably, minutely wiser [t brecrs 
not only exploiters but also dedicated, coura- 
BoOuUs men to whom the conservation of the 
natural World inches the conservation of 
nitucal man 

Panui is the expression of the Philip- 
RIDES few nation conscience. Elizalde ane 
his colleagues, workine under a franchise 
Aven by a concerned President, are taking 
the first satep< to estublish the rights of the 
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tribesmen they classify as national minorities 

Appropriately, Dean and 1 first met Secre- 
tary Elizalde in a jungle se primeval, among 
o people so unadulterated, that we might 
have traveled to them by tinie machine rather 
than by helicopter. In the course of a single 
hrain-spraining day we had been transported 
by a series of aircraft from the luxury of a 
modern Manila hotel southward over seas 
and ishands to Mindanao and, finally, across 
the incredible canopy of mottled green that 
marks virgin rain forest, the climax condition 
of earthly vegetation, Deep in that vivid 
wilderness we were set down in a secret sprt 
to which civilization had never come, There, 
on the Maasam River (mip. page 225), 0 
branch of the Higaonon tribe—the “Moun- 
tain People’"—follow a way of life older than 
Western civilization 


Villages Few Where Land Was Free 


A dozen men stood whiting for us; Hisao- 
non leaders, dressed in the costume of the 
tribe! elite: black trousers and blouses dec- 
drate) with appliqué patterns of red ane 
White. Each shook our hands gravely. Only 
when they had finished did Elizalde present 
himself, The helicopter roarcd away and we 
headed upstream 

“We'll be staying in the home of a local 
subchiel a couple of miles from here,” the 
secretary said. “You'll see how people have 
lived in Mindanan's forests since the first 
Malay migrants reached the Philippines 

“For one thing, there are still few villages 
here. These wre not village people They're as 
much hunters and gatherers as farmers. They 
spear and trap wild pigs and deer and mon- 
keys, and collect roots and honey and edible 
leaves and insects. To grow their domestic 
crops—com, upland rice, sweet potatoes, 
taro—they slash and burn small clearings, 
farm them until the rains have leached away 
the good of the soil (usually in three or four 
years), and move on. 

“Land has always been free for the taking. 
The forest seemed endless, anc within the 
tribal territory no one owned any purticular 
piece, Now the neweomers who want these 
mountains claim that the tribes have no 
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nehts to any land at all because they have to 
fixed residence. 

“So the Aigaonon and other tribes have 
begun, with our help, to build barries—per- 
manent setthements—where their forests ad- 
join the Christian-owned lands: These people 
welcome new ideas. They want progress; but 
they Want progress with pride” 

He splashed along for a moment, then 
noted casually, “You'll pick wp leeches here, 
Be sure to let the people of the house show 
you how to get them off later with red-hot 
embers, Dan't pull them off; their bears will 
stick in your skin and cause infection. 

“I was saving the Mountain People want 
progress with pride But we haven't vet con- 
vinced the civilized world that our minorities 
have the right even te exist.” 

He spoke quietly, but the phrase hit harcl, 

We waded in silence up the lovely water- 
course where cool, clear water swirled over 
smooth stones. Butterflies glittered over the 
tumbling ripples. Dark tree trunks rose nuked 
and unbranching toa hundred feet or more, 
and vines hung from the lofty canopy. The 
Alteree| jight that reached us was an emerald 
radiance. 

“This is the most perfect forest I've ever 
seen,” | told him. “Thope it can stav this way." 

“Ht will The President has told the loggers 
fo-stop might where they are And that's four 
days’ Walk from here” 


Netehed Log Leads to Tree-house Haven 


Aside tral no outsider would have spotted 
lecl straight up the near-vertical right bank. A 
hve-hundrect-(oot climb through the forest 
broughtusto the base af a steep-sided scalper 
ridge, accessible by lows felled ucross small 
ravines. The house cluster perched an the 
ridgetop, high above the ground and sup- 
ported by severed trees and piles (page 224). 

The place was built not only for pleasant 
living but for defense: Ire floor of saplings was 
high enough to protect those who slept on it 
from the spear thrusts of an enemy wnder- 
neath; the access paths across the logs would 
present attackers to defending spearmen and 
bowmen like ducks in a shooting gallery. 

We climbed a notched log that Jed into the 


Content with timeless fashion, this Mansakuw maiden wears a silver breastplate—an ornament 
that identifies the women of her tribe. Latgely broweght under Paniumin protection, her prople 
www a heartening selectivity toward modern wavs: While afopting productive thew crops and 
efhieent tools, they myuintain their own cherished aris and enstumes, gods ond traditions 
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We saw actinic, aschool, an all but empty 
co-op store, & beadworking shop, and 137 
neat thatched houses 

“This is a wood, well-functioning barrio,” 
said Elizalde “Bot it is o special case. The 
terntory these people occupy is:small, and | 
was able to persuade the loggers who work 
part of it’ that they woul! be better off if they 
stopped abusing the people. 

“Our preat success story—tihe great success 
story—is that of the Tbolts and their neigh- 
bors, the Ubos. The success 1s theirs: We only 
advised. Tomorrow we will go to the T'boli 
barrio. The people are expecting us, It should 
be quite a receptien.” 


Learn to Reod— Then Cast o Vote 


Skimming. the treetops, the helicopter 
whisked us across the south encl of Mindanao 
and into an open valley back of the western 
mountains (page 231), A great crowd had 
gathered, net only of Tbolis in from the hills 
but of other tubesmen come to confer with 
the Secretary and see his foreign companions, 

It was indeed quite a reception. As we 
climbed out of the copter, a good two thou- 
sand beaming, cheering people bore down on 
us, kissed! owr hanes une faces, embraced us, 
or simply reached out to touch us as if to 
exchange small charges of magic, Whooping 
and hollering, they swepl us along to a big 
open-sided building. (“They built everything 
here themselves,” said Elizalde. “All we pre- 
vided were a few ideas and some materials.”) 

For more than an hour hig songs and small 
ones jomecd with the rattling of drums ane 
the tinkle and clash of the dancing girls’ brass 
bells, earrings, bracelets, and anklets Then 
we Went on to see the rest. of the barrio center 

Ata small clinic, the most modern of drugs 
rested on homemade shelves and patients on 
homemade cots. 

“Panamin began its work here and else- 
Where in the Philippines by simply affermeg 
medical services,” said one of the stall doctors. 
“We treated 70,000 people in our first year. 
Manv here have respiratory diseases pnd 
malaria, also deficiency cliseuses: the cliet of 
rice ane a little meat i¢ not well balanced. 
Infant mortality is high, Still, we save Hyves. 
We make progress.” 

In a simple schoolhouse two Christian 


ladies taught grades one and two in Enalish, 
the most widespread language of the Philip 
pines. “In-time we will have Tboli teachers, 


so the children can learn in their own lan- 


muinge,” said Elizalde “But they will still be 
taught Enelish, and Tagalog, the national 
language. Then they mist be allowed! to vote. 
As illiterates, they are not.” 

“The barrie mves the Tbelis an anchor,” 
anid] Project Director Juan Artajo. “They may 
be scattered through the hills but they know 
this place is theirs and that they are sate here. 
They may come for medicine or schooling, or 
for advice. Our lawyers counsel them here, 
and tell them of rights they didn’t know they 
hic. Presiclent Marcos has qiven them 13,000 
acres, and surely more will be returned to 
them, for they have nowhere to go.” 

“And they won't move,” added Elizalde. 
“Give a people a center, and they stand fast” 


“We Listen, We Give Confidence... ..° 


At the project staff bouse, the Secretary 
and four Panamin lawyers met with leaders 
of local wreups to discuss their problems. He 
tilked to them through the brilliant young 
T'boll leader Mai Tuan, who speaks English 
and five tribal languages (page 235). 

All afternoon delegations from the hill 
tribes came to sit quictly on the floor and ask 
advice or complain of wrongs: shooting, land 
theft, arson, tape. The attorneys asked quts- 
Hons onl mice notes. 

“All this is essential.” said Elizalde. “We 
ieten, we pive confidence, and sometimes we 
manage to right afew wrongs. But when the 
last of the troubled soiees has spoken, to say 
we are being cruelly treated, and we do nat 
know why, [ need to gel back to the true 
tribal life deep in the forest, T need to stay 
for a while in a place like our Higaonon tree 
house to remind myself of what this struggle 
is all about. 

"T think we'll copter up over that north- 
western ridge to visit my fmened Datu Ma 
Falen, a great chet of the Whos: Pl) send a 
runner to tell him we're coming” . 

The helicopter flew over ridges where 
thatched huts stood alone near small clear- 
inws. Forest grew thick in the valleys, but the 
highlands, stripped of their jungle cover, were 
mantle) with pale cogon grass on which 


Would-be soloist at « Tboli gathering mikes his debution a battery of gongs: 
orchestras of these music-loving tribesmen also include flutes, guitars, jew"'s 
harps, drums, and one-<tring violins. Slipping eseily into adult activity, chil- 
dren row up in the warmth aid security of acceptance by large Gomily groupe 
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Pidens encampment—rou couldn't cull nt a 
comsisted «af 


scl ul random in an area of fiftv acres or so 


ville some elghiv <helters 
ipages 250-5 1). Tt was called Datal Tabayone 
—Home in the Clouds—but cesmite its idyllic 
name the purpose of the grouping was clefen- 
enouel Les there 
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inhabitants were comparatively safe 
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Protest Leads to Unprowoked Attuck 


Wha Falen had good reason to worry abou! 


seCuniky. Same months belore, a 
armed men had come to this hill (there were 
four houses on it then) and machine: 
His [S-wear-old daughter 
was killed, alone with lus 5-vear-old mec 
.woman was badly injured 

Why? Ma Falen did not know. Nething 


in the philosophy of his people could account 


Urcnuiy® «i 


onl 


sinned his home 


tor the cold-blooded killing-of innocents 
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“Ma Palen tad hosted a meetin of datus 
wt which & messaie to President Marcos was 
prepared specifying abuse bs 
newcomers gn gsking for his 
Elizalde told me. “I delivered it Soon after- 
wart local authorities brought trumped-up 


settlers ancl 


help,’ 


ree ey 


charges agaimst Afa Falen. The police attacked 
without warning. [we constables were killer 
I nercuaded Mu Falen to sarrender to an 


emissary of President Marcos, who came lr 
helicopter to take him to Manila.” 

Later, in Manila, the President told me of 
his conversation with Ma Falen 

“Why clad vou kill the constables?” he had 
‘enicl Datu Mia Falen, 
| fighter. If 
armed men had come and murdered vour 
daughter ane vour household, | 
think vou would have killed more than | 

Phe President did not disagree. “D felt that 
Nia Falen hod been cone a grave injustice,” 
he told me. “He fouwrht back, as befits a 


asked. “Datu President 


id, 


YOU «fe o brave min, © fren 


others of 





= ro 
— -= nm F — — - i 
. -_= F - -_ ; 
== = = Es = z = 
= : = : 5 - : T = = a - — = = 
-_ -= ai - , ci 
7 : = al =a = — _ ra = 
— a Bo =! : = : = 
a — oo wes “ - ; . 5 5 
—= = E : 3 
= ' r = ce : : oS Se ee S 
= — — = 7: = 
= = = | = od = = = = = in = 7 - . 
; ES = ~ — — = 
aa : r Part = . = at = . im : ‘ F 
= = LK - ii £ - a i — = . . i a 
= = - 4 = = — — = rs = a a ; 4 
Zt = = omit = —_ [oa] 7 (he : =} " 
= i ; — <= a - Gb = 
= = = : 
ia i = Fy Z : 5 
=a = = = — — - a Z _ = = ; + - : 
< = = : : ~ = : = i 7 = = — 
1 . = = . iy = tan a a —_ r ay 7 1 = 
= : - 
= = = ct a —_ _ —- oon | " 4 = - : = 
. = - = = g = _ = " 
= i E a = — _—_ for Ss Pal) ? 7 = 
=i f = me as - tan F = = 
f - — & =" - — m, = = = 
— = - om | = = _ 1 = rs 
= == - = =m = = = . = r - ' 7 r 
we " - ™ - . = = J ; 
= : _ - c = =e = F 
—= — = fia ’ = 2 
- _ = = ——t ann _- — — _— al _ 7 
= =—— = = 
_ = i — =| = =a _ 7 Tr = - = 
: =a EEE = i = at: 
Ct ‘a = = —= _ : : = 
a te = = ub =e : . 3 12s =_ j 
: 4 ys a =! = = 
: i 7 i =i = == = 
=— - rf Fs E : = 
1 ? = . ‘oo a I call _ r : ! 
= Ce = pS H = = nF , 1 = i i | or ~ 4 : 
= —= =| -— — — — = — — 7? =, rt i = = : = 
- = ff = = a. —= aa i - 7 . = _ : 
= Ho 52s |e eee + if _ : o : 
= = — = = Ta 
: —= = _— 
= s a : = 








Help for Philippine Tribes in Trouble 


warrior.” The Ube chief came back to his 
forest o [ree man. 

After a warm reception by Ma Falenand a 
wild one by cheering tribesmen on the hill- 
top, Elizalde and T walked to where rank 
weeds marked the site of the datu’s machine- 
gunned house. It had been burmed, as ore all 
houses in which death occurs. Bits of Ming 
plates, ancestral treasures of the family, lay 
where they had fallen on the hard ground. 

“The murdered daughter is buried there,” 
he pointed to a litle enclosure of bamboo 
stakes: “Another child, a pretty little girl, 
came afterward to pick up the shiny cartridge 
casings. Then she remembered what they 
were, They found her sitting on the ground 
with her lap full of bras shells, crying” 

l could think of nothing to say, ancl had no 
voice for speaking. 


Stallion Fights Highlight o Welcome 


We went slowly up the slope, reluctant to 
join the boisterous crowed at the summit 
Drums and gongs were already sourwling, 
pliving an accompaniment for two women a 
they made a dance of their rice poundins. 
Littl boys threw tops. All the women wore 
their beet embroidered blouses and as much 
brass and beadwork jewelry as they pos- 
sessec. Some had reddened their lips and ac- 
cented their evebrows with blue-black stain 

Men wore the superb brass-handled swords 
for which the Ubo «miths- are famed, anc 
many carried spears, unétrung bows of black 
palm, and poisoned arrows covered by reed 
éheaths Lone hair and breechcloths marke 
some of these as people just in from the depths 
of the forest. 

In Ma Falen's new house we found about 
as many people as could sit on its Aoaor— 
say, about 73 in a space roughly 15 by 35 
fect. Visiting coatus and then familics were 
paving their respects to Ma Falen and his 
four wives. The eldest, Ye Ellin, sat cross- 
legged on her part of the sleeping platform, 
very pregnant, beaming, and cute asa but 
ton, She was gussied up in her finest finery, 
with two coiled brass rings on every finger 
and another set on her toes, along with 
the usual anklets, bracelets, necklaces, and 
earrings (page 245). She embraced Elizalde 
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fondly and kissed me politely on the check. 

“She i¢ a great lady with the innocence of 
a child,” said Elizalde. “If she is hurt or un- 
happy, she cries. If she is pleased, she laughs. 
She does not show anger or batres,” 

We chewed betel and ate a litthe fooel, as is 
customary. Then the sound of whoops anid 
cheers brought ws outside to watch the grace- 
ful-and largely bloodiess violence of stallion 
fights, the favorite spectacle of the Ubo and 
T’boli people (pares 2744-51. 

Later, wandering al will through the loosely 
clustered houses; | watched women weave 
cloth and baskets, make pottery, fashion 
exquisite links of horsehair for ear ornaments, 
Near one house men carved lutes aut of solid 
logs. Near another, an emaciated moetal- 
worker made marvelous castings—bells, 
sword hilts, hollow bracelets—in molds 
formed by wrapping clay around intricately 
carved wax models (page 244), Later the wax 
melted as the clay was fire hardened, leaving 
negative impressions to shape the molten 
metal as it was poured in. 


Swords Have One Soul, People Two 


1 learned a curious and wonclerful thing 
about these people and their artifacts: Onee 
an object is completed, it has a soul (people 
and Jorge animals have two). For that reason 
it hurts them to sel) what they have made 

In a clearing:a man and his wife planted 
taro shoots, he making the hole with a dig- 
ging stick, she inserting the bit of root Around 
them hieh <tumpe stood stark and black in a 
Clearme, while lor: fell apart under the on- 
Saught of termites and decay, 

Hunters; having proven their skill in an 
archery contest on the hill, took bows ane 
spears and went inte the forest after game 
LT knew better than to follow them. [f their 
dogs found game and gave chase, they would 
run where | could hardly walk. 1 would be 
left alone. And | had mo wish to follow any 
mountain tral without a tnide On a recent 
excursion to a nearby cave, where the T"bolis 
hac used wicker rackets to down dozens of 
delicious litth bats (batminton?), Mai Tuan 
had shown me traps designed for every ani- 
mal from mouse to man. 

(Continued on pane 255). 


Curiosity overcoming her shyness, a Ubo girl intently examines the photographer, 
whose heard, fair xkin, and six-foot-two frame evoked amazement among the small, 
lithe titesemen. Densely woven bib of beads fastens to the voungster’s corrings 
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Help for Philippine Tribes in Trouble 


“Here are traps set on the way of the rat, 
on the wav of the monkey, and on the way of 
the pi.” he'd said, pointing to almost invisi- 
ble paths. “Can vou see the pie trap?" L could 
not. Tt was made of vines and =aplings and 
looked like the rest of the undergrowth May 
tripped it. The undergrowth convulsed anda 
heavy spear hurtled across “the way of the 
piv.” “Set at a different angle, this becomes 
i trap for men,” Mai added, smiling warmly. 

T put aside thoughts of a walk in the woods 
and joined a circle which had formed around 
the best dancers of the Ubos, the T’balis, and 
the visiting tribes, all performing in different 
stvles to the <ame gong beat (page 245). Then 
a sudden siorm broke, and evervone ran for 
the shelter of the thatches. 

Darkness followed the rain, but the multi- 
tude in Ma Falen's house puticl no attention to 
the hour There were speeches, followed by 
dehphttul conversations tn sony, 

“Lf only the UN. worked thts way. 
sad Elrzalde: 


Leal Plates Hold Snake and Bice 


Food was passed on biz-clean leaves, Snake 
and tice, and very tasty. Then, in accordance 
with an sold and admirable custom of the 
Ubos and T'bolis, several young larlies came 
to sit with the honored guests, including Dean 
and me These pretty people cuddled cloge, 
holding our hands, plaving with the blond 
hair on our arms (them men have hairless 
skins}, making loving ferminine sounds, and 
kissing us jovially on the lips. 

| noticecl, as | had on other such visits, that 
some of the girls taking part in this happy 
hour were tiny, only six or seven years old. 
They dressed exactly as did the grown women 
af twelve ar more, anc tt took a sharp eve 
in the dimly torchlit interior to distinguish 
between children and adults. To make things 
even trickier, it was—I was assured—impos- 
dihle ta distinguish between married ane 
Sigh: woatmnen 

Still. it really did't matter. The kisses anc 
embraces, warming. as they were. were only 
gestures of hospitality and friendship At 4 
Wiven moment the girls would all get up and 
leave with kind words and affectionate pats. 


255 


T didn’t learn until later, browsing through 
an old anthropological monograph, that the 
one unforgivable familiarity was to touch 
i raarried woman on the elbow or heel. I 
gave quict thanks to ovy Maker for the fact 
that | have never been much of a heel or 
elbow man 

A triumphant lad appeared suddenly at 
the entrance holding a large cobra he had 
shewereal through the neck with an arrow as 
it crawled among the darkened huts, His 
urrival changed the mood of the meeting 
The girls left 2 stretched out among the 
people pressing close around me 

The wir cooled, but tts chill did not reach us 
clisteréd hunians. The voices of the jungle 
night sang reassuringly, Their sudden sulence 
would signal the approach ofan intruder. So 
would the outposts, how watching the forest 
trails. This time, 1 thought, we are well armed. 
My hand verified the position of my weapons, 
hangme near my head, 

“Wee? basked myself, trvingto laugh away 
rov self-bestowed membership tn Ma Falen's 
group, Yel D knew that in that time and place 
I was, for the moment, one of them Drifting 
inte sleep, I remembered something Secretary 
Rlizalde had told me, earlier that day: 


“Llowe these people. | would die for them,” 
Rings Carry o Pleo for Justice 


At dawn the copter came to take us out, 
and T went to sav goodbye to Ye Elli. She 
sat cross-legeed’ on her mal, arranging her 
lustrous black hair and her many necklaces 
L knelt beside her, and she reached out, smil- 
ing, to take my hand in both af hers, Sudl- 
denly she pulled a ring from her finger and 
put ition mine. I kissed ber and left. 

L showed! the ring to Elizalde as we watted 
to beogrel the helicopter, “You've been hon- 
ared.” he said. “Twas, too.” He hele wp. his 
leit hand. “¥e Ellin gave me these.” 

“T noticed them when [ first met vou. You 
alwavs wear then.” 

“Sod always will. They belonged to ber 
daughter, the one who was murdered here 
Ve Ellin said, Wear these rings for my daugh- 
ter, antl remember to tell sour world that 
justice belongs also to the innecent.’” 0 


What does the future hold? A Theli mother bolds a wide-eved child whose 
life Panamin promises to make more secure. To Secretary Elivalde she sang of her 
people's plight, bolstering hie conviction that the conservation of humanculturcs: must 
be tonpidened at least as impertantas the conservation al any other natural resource. 
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Portly robots linked arm in arm, 
the twin structures of Tektite 1 
loom above the floor of Great 
Lamezhur Bay off St. John, in the 
United States Virgin Ishuneds. For 
seven months bast year this 
wphisticoted habitat, a pout 
project of Government, colleges, 
and mdustry, housed @ series of 
reseunch teams—incluting an all 
femme group—in one of miari- 
kinds most ambitious invasions 
of the wath beneath the sea 
These divers, sing convernti(nal 
scuba gear while studying coral 
retpiration, @lice toward 

sen whip in the forerounel 
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N THE TWILIGHT REALM 50 feet 
down, our neighbors call endlessiy back 
and forth. As I pirevwl the reef with mv paert- 
ner Inn Koblick, I can recognize familiar 

sounds—the low-pitched grunt of the Nassau 
grouper, the trving-pan crackle of snapping 
shrimp, the staccato sounds of squirrelish, 
Chher noises rise and fade in the background, 
a muted symphony of whistles, clicks, and 
flutters that orchestrate everyday life and 
death in the sea. 

It is not, | reflect, a notably silent world. 
The reef is a familiar one. 11 lies in Gerrat 

Lameshur Bay off the southeast shore of St 
John, one of the U.S, Virein Islands (man, 
page 265), In the past | bave been a frequent 
visitor to the bay's azure depths, but always 
with conventional diving wear. 

Standard scuba equipment tends to mask 
underwater sounds with its noimy bubbles. 
Also, its limited supply of air-restricts a diver 
to litthe more than an hour, Now, thanks to 
new clevices developed by the General Elec- 
tne Company that recirculate air rather than 
discharge it, Tan aned I breathe silently, and 
our diving limit is stretched to four hours. 
For the first time our ears register the minute 
aod fascinnting sounds of the deep 

In another sense our stay on the ocean floor 
is unlimited, for we are no longer visitors 
but residents, Sheltered in an are of the reef 
half a mile behind us lies an undersea habitat, 
equipped with many of the comforts of hame 
—television, bunk beds, panoramic windows, 
wall-to-wall carpeting, air conditioning, un 
electric stove, and a freshwater shower (cut- 
uWwiy painting, pages 255-60) Five of us will 
octupy the habitat continuously for 20 days, 
using It as an underwater laboratory and div 
ing station. Uther teams of scientists will 
follow us in one of the world’s most compre- 
hensive underwater research projects—da 
mission with the curious name of Tektite T 

The tithe signifies the broad range of our 
Mission s sponsers and goals. Nametl after 
small glassy -meteoritic niodules found on 
ocean floors as well as on lane, the project 
seeks to advance man's knowledge not only 
of the sva but also of owter space ane the 
best means of explonng it. Faced with the 
prospect of rotating crews on future space 
stations, the National Aeronautics and Space 
Administration joined) other Government 
agencies in sponsoring the project, NASA's 
foal was to study the behavior of scientists 
working in rigid isolation 

(Coniinucd on page 26-4) 
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Housekeeping on the bottom of the sea 
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hoth marine geologists of the U.S. Geo- 
logics! Survey, were studving sediment 
changes on the seu floor, particularly those 
caused bw marine organisms. The fifth crew 
member was Charles C. Rubokawa,a NASA 
himan-lactors engineer concerned with the 
deagn and ethciency of undersea habitats 

Dinner generally was more notable for 
conviviality than for culinary artistry, NASA 
had furnished the habitat with the same pack- 
aged diet as that usec by Apollo astronauts in 
their quarantine van after splashdown. While 
nourishing enough, it amounted to a selection 
of frozen dinners, casily warmertin our electric 
coven but rather monotencus. 


TV Eve Watches From Shore Station 


Every mament of our life in the habitat 
was scrutinived via television by monitoring 
personnel wshere, Shoulel danger threaten 
either on aquangut or the life-support sys 
lem, a team of rescue divers would be at the 
habitat within three minutes: The same close 
watch wis kept on all our diving expecitions, 
with surface escort boats tracking cach team 

Rescue, of course, was pot simply amatter 
of hauling an aquanaut to the surface, for he 
would very likely suffer the bends. Divers 
who have stayed at depth for long periods 
must return gractually to sea-level pressure, 
usually in a decompression chamber. The 
nitrogen forced into their tissues under pres- 
Sure must be allowed to escape slowly, su that 
it will pot form fatal or crippling bubbies. 

But there is a limit to the nitrogen the 
human body can absorb. Whether a diver 
ttavs alt a certain depth for two days or two 
months, he need decompress on)y once—in 
our case, for nearly 21 hours. Therein les the 
value of underwater habitats. To spend 
the equivalent of 20 davs on the bottom at 
30 feet, as we did, a scuba diver working 
from the surface and coming back up each 
lime without pausing to decompress might 
have to dive twice a day for several months. 

‘Thanks to our twoway TV, our evenings 
Were sometimes graced by conversations with 
eur families. They could drop in at the com- 
mand van ashore fora glimpse of ut And 
there were hobitat-keeping chores to husy us 
But with our bubble windows facing directly 
on the reef, we ran no risk of boredom: 

Like all good drama, the show outside our 
habitat hacl both light and serieus roles, ane 
an endless Castof wctors to fillthem, No earthly 


comedian, for instance, ever staged a livelier 
routine than Peri iomenes, « small shrimy. 

All but transparent and roughly an inch 
lang, Periclimeies makes its living as an 
undersea groom, combing the scales of willing 
fish for tiny edible parasites: Faking a stance 
atop one of the dark sea anemoneson the reef, 
FPenclimenes proceeds to plays the sideshow 
barker, swaying beguilingly back anc forth 
and beckoning to passing fish with its long 
whipltke antennae. 

When 8 prospect approaches and remains 


sill, Periclimenes leaps nimbly to work, nip- 


ping off minute crustaceans with the tweezer- 
like bps of iis lees Occasionally a fish will 
open its gill covers and allow Periclimenes to 
forage inside. No customer remains more than 
a few seconds. As he swims-away, the shrimp 
bounds back to its anemone and resumes its 
prometion campaign, 

l became fascinated with one such shrimp 
stationed near the habital entrance. On mv 
way past, 1 often swam quictly up to its place 
of business and extended my hand. Each time, 
the shrimp hopped faithfully aboard, picking 
away ai the hairs on my wrist, though never 
mannging to harvest one 


Resene Mission Saves ao Tarpon 


Other figures in the undersea dram were 
infinitely touching. A member of a later habt- 
tat crew fold me af a particular tarpon that 
he watched through the window: one night. 

“He was un old fellow,” the aquanaut said, 
“batthesscarred: ond slower than the others, 
bot he managed to make a meal off the small- 
er fish. In the early hours of morning the hait- 
fish schooled and swam away, ane the tarpon 
left, too—all except the old fellow, He suod- 
denly seemed confused, rifting aimlessly 
around the habitat 

“Then an ode thing happened From a dis- 
tance beyond the reef came two young larpon, 
They took up stations on either side of the old 
one and gently herded him away.” 

For all its sober scientific purpose, Tektite 
IT had its moments of comedy, some of them 
ingeniously planned. One of our major con- 
cerns on entering the habitat was the acca- 
sional moray eél lurking among the air tanks 
in the lower hatchway. The moray has o 
viclous nature and teeth to match! when 
antagonized it can fasten like a vise onto a 
man’s hand, laying it open to the bone. 

One evening before lan returned from a 
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Science's Window on the Sea 


Ry far the most persistent forager I en- 
countered wus 4 gray-ind-turquoise queen 
tregertish that head her eve on mw succulent 
but-spiny sea urchin. The triggerfish repeat- 
edly lifted the urchin off the bottom by one 
spine in an attempt todive beneath and attack 
the creature's undefended portion, Each 
time, however, the urchin towched bottom 
first and set off directly toward the safety of 
the reef. | 

Finally the triggerfish charged head-on 
at its prev, receiving a spine or two in the 
nose while cracking it open. 'm convinced 
that the many trggverfish TI haye seen with 
purple noses were veterans of similar en- 
counters; they had been tattooed by their pin- 
cushion prey. 


Annoved Lobster Mounts an Attack 


Initial results of the spimy-lobster study 
added considerably to the knowledge I had 
gained the veur before during Tektite 1 
Unlike his solitary New England cousin, the 
spiny lobster is o sociable creature, often 
crowding f5 of 20 strong into a single den. 
By comparing our bead count against the 
past year's figgres, we determined that the 
lobster population of Great Lameshur Bay 
reef had remained roughly constant. 

The census was merely the first stage in 
our study. During our second week, lan and 1 
turned to the subject of lobster behavior and 
began prowling the sea at night 

Like the basket star, oclopus, moray, and 
certain ives of shrimp, the spiny lobster is 
nocturnal, Only when darkness overtakes the 
reef does he forsake the security of the den. 
Under cover of night he roams the sandy 
plains adjoining the reef, foraging for snails, 
avsters, clams, and other mollusks, keeping 
an eve out for his two great enemies, the shork 
and the giant grouper. Few other creatures 
care to trifle with an adult Panwirws: Pound 
for pound be is a match for most predators 

My New England friends, accustomed to 
the massive claws of their native lobster, 
consider Panwiiras a poor defenseless cray- 
fish. Althotigeh he lacks: claws, Pounlires & 
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surprisingly well armed. In addition to hte 
spiny shield, he packs tremendows power in 
a set of ten shurp-pointed legs and in a mouth 
that can crack the quarter-inch-thick shell uf 
a conch te get at the luckless inhabitant. 
Those who dismiss Pannlirus os a temid and 
harmless creature would do well to consider 
fan's brush with a six-pound male. Had it 
happened to an inexpertenced diver, he coulid 
have been in serious trouble. 

The mishap occurred during a short earlier 
dive, while lan and another diver were sur- 
veving the inshore waters for lobsters. They 
were working with stundard scuba gear ata 
depth of 35 feet, well separated but within 
sight of each wther. Tan's partner hacl just 
spotted a young lobeter and was reaching 
down to snare it, when some sixth sense made 
him glance tn Tan's direction 

lan was no longer on the bottom. A vanish- 
ing column of bubbles indicated that he had 
surfaced alyruptly, lan is an expenenced diver, 
and nothing short of an emergency would 
cause him to leave o partner below without 
warning. Following Laon's bubbles, bis part- 
ner reached the-surface and found hin grap- 
pling with a large male lobeater, 

Once lan got rid of his attacker, he told 
what had happened In a crevice of the reef 
he hac spied u fairly large lobster, measuring 
n foot and ao half tn length After snaring it 
with his nvion joop, he picked it up in the 
proper fashion behined the curapace and 
started Ioasenine the bierp. 

“T must have held it too close to me,” Lan 
said. “hecause the next thing I knew it had 
pulled my face mask down around my neck 
and pried the air regulator out of my mouth,” 

With only seconels to act, lan took off for 
the surface 35 feet overhead. There he caught 
a breath and managed to free himself. 

Had the accident occurred during our time 
in the habitat, Inn's predicament would have 
been even more serious. Prevented from sur- 
facing under threat of the bends, he would 
have had to fight the lobster underwater for 
his scuba cesar. 

One of the major puzzles recurcing the 


Daddy longlegs of the deep, an arrow crab on a midnight sirol) am- 
bles past black-spined sea urchins and a tomate-red sponge (following 
pages), Tektite divers, logring countless night hears with their miner 
woe head lanterns, found that such daytime foragers as parrotfich and 
wrasse surrender the reef to a stokinegly different nocturnal populatian. 
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spiny lobster is its ability to trek long dis- 
tances across the darkened sea Boor and then 
unerdngly return to its burrow. Even when 
we blindfolded the lobsters with tape during 
nocturnal foravs, they found their way 
home. After close observation, we belirve 
that Pownlirns may navigate using familiar 
undersea currents and the sounds of animal 
life an the reefs. 

Other habits of the spiny lobster emerged 
from our studies, several of them regarding 
food. One of the keys to survival on the reef 
is the ability to alter feeding habits with 
chunging food supplies. Here the spiny lob- 
ster is well endowed, for when its favorite 
mollusks become scarce, it readily converts 
to a diet of crabs, 4ea cucumbers, sponges, 
worms, and spiny sea urchins. 


Barracuda Lunges at a Diver's Light 


Our nighttime search for lobsters led to 
several memorable encounters with other 
tenants of the reef. Late one evening, as lan 
and | were returning to the habitat, we picked 
uy) a strong ping on our direction finders. We 
recognized It as coming from one of the tiny 
transmitters we had attached to various lob- 
sters, With our underwater light= plaving be- 
fore us, we tracked the signal to 4 point not 
far from the habitat. 

Rounding o large coral head, | saw the 
transmitter-equipped specimen on the bat- 
tom, an instantly sensed trouble. He was 
crouched in the defensive position lobsters 
assume in the presence of a shark or a big 
grouper Pluving mv light in a quick circle 
around me, 1 discovered o three-foot barra- 
cuda hovering @ yard or two awiy. 

Never during our time on the reef hacl we 
actually been threatened by one of the large 
predators—barracucda, shark, or moray. Hut 
L recalled an account by marine biologist Dr. 
Walter A: Starck T of a barracuda that bad 
charged his diving light, and I quickly held 
my lamp at arm's length. Sure enowgh, the 
harrucids lunged at the light, narrowly mise 
ing Tan andl me as tt passed, 

Another event had its ongin far from the 
habitat, and proved frightening in its weird 
effects: I hod just left the hatchwavy fora day- 
time excursion when | was-suddenly seized 
in a massive vibration of the sea, as though 
I were trapped in « bow! of gelatin being 
shaken by a giant hand, My first thought was 
of on explosion within the habitat. As soon 


as the turbulence ceased, | returner) ani 
scrambled throweh the entrunceway. There 
stood Ed Clifton, grinning broadly at my 
purgled expression 

“How did vou like your first carthipuake 
underwater?” he ake, 

The habitat proved equal not only to 
earthquake but also to storms; we were cra- 
died in the massive cushion of the deep. Cinly 
once ih six months was the undersea work 
interrupted, during un alert for a hurricane, 
nnd that one veered away before reaching us. 

One of the most mawical experiences | can 
recall was swimming at night across the sea 
floor curing a tropical lightning storm, In the 
ecrie quiet of the deep, the landscape was illu- 
minated every few seconds, a5 though it were 
being swepl tw some giant searchlight. | 
paused. hypnotized by the succession of mo- 
mentary scenes that Mashed before mre like 
old-fashioned stereoptican slides. The thun- 
der itself was inaudible, but | coulcl hear far 
overhead the steady thrum of heavy rain on 
the ocean's surface. 


Discoveries Lead ta New Problems 


Far sooner than we would have liked, our 
twentieth and final evening arrived, The fol- 
lowing morning we were scheduled to slip 
for the fast time through the luminous blue 
well at our fect intoa world that had become 
peculiarly and unforgettahbly our own. 

As for our schentific stuches, the results had 
been rewarding. lan’s and my observations 
on the spiny lobster required further study, 
but we can already draw a few interesting 
conclusions. 

The threat to the lobster population of the 
Virgin Islands—anel possibly of other arcas 
in the Caribbean—srems to lie not on the 
fringing reefs, where Tektite has shown there 
is more than enough food and shelter to go 
nround, but among the coastal shallows and 
mangrove swamps, where young lobsters first 
become bottom-twelling creatures. While 
Tektite 0 provided no ready solution to the 
problem, it told us something vital—where to 
starch for the answer. 

Our teammates hacl been equally success- 
ful. By observing and photographing test 
areas around the habitat, Ed Clifton and 
Ralph Hunter documented the extent to 
which sen organisms shape and alter the 
ocean floor (page 275). Chuck Kubokawa de- 
veloped ideas on everything from simplified 
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OONLIGGHT KRIPPLED on the ocean 
| fleor, creating phantom shapes alone 
the reef As Renate and | ¢lided home- 
ward, 50) leet underwater, a school of 
fant amberiack cone toward us in for- 
mation, swimming as one fish. Thev turned, 
couzht the lieht, feflected silver, drifted 
lower, turned agin, and disappeared into 
the darkness. 

Cverhead, several tarpon swam in sithtiu- 
ette, amd | was suddenly reminded of swans 
T bul seen on a winter Mehl, streaming cress 
a meant sky. 

Aswe approached the lights of our habitat, 
Two other TACT livers appeared cut iit the 
dirkness of the reel, and we swam together 
luoward the entry hatch, | emergzed first into 
the lower compartment, or “wet roam.” As 
soon 8 the others had joined me, I called the 
command wan ashore 

“Topside?” 

“Go ahead, bettonsicle.” 

“We are home” 

Deliberately To emphasized “home.” Te us, 
one of the clearestiadvantages of our 14-day 
sojourn in the sea was that we had hecome 
members of the teef community, occupying 
our own ¢rinny anbonge the corals, 

I, a marine botanist with the Los Angeles 






County Museum of Natural History, wis 
jeader of the group, My fellow divers were 
yr. Renate Schleng True, a Grazilian-born 
hinlowist for Bin-Oeeanic Research, Ene. of 
Sew Orleans; Mrs. Ann Hartline, an ecoto- 
ristawith Scripps Institution of Oceanography 
ln La Jolla, California: andl Alina Szmant, a 
marine biologist also from Scnpps: The fifth 
crew member was Peggy Ann Lucas, our 
habitat enmineer und a student of oceanic 
engineering at the University of [elaware.* 

Renate was studying marine life on a bee 
Of natural sen brass, compared with life on an 
artificial ber! (ouge PRT). Ann and Alina were 
observing the escape reactions of blue chira- 
mis damselfish from real enemies and from 
Wastic geometric forms drawn through the 
Water by o svstem of wires ond pulleys My 
job was to catalog marine flora in the area 
and to assess the influence of -erazing fishes 
an various plants. For her part, Perey was to 
report on engineering aépects of the habitat. 

The question most frequently asked about 
our team Was, “Why women?” 

Dr. James W. Miller, Tektite 0 director, 
alwass replied, “Why not?" Nearly anvone in 
reasonahly good health can enjoy the alyan- 
tore: of living and working wnderwater. 


Big Brother Watches From Above 


Initially, we felt strange in the habitat— 
nt because we were underwater; that achjust- 
nent comes quickly—hut becatise we were 
constunth watched, Our aetions and conver- 
salions Were monitored by TY cameras and 
microphones transmitting to the commanil 
van ashore Likewise, we could glance at our 
own screens ant see the watch director on 
duty. At first, this around-the-clock sur- 
Velllance gave me a hatr-prickling sensation, 

Alina fastened o Playboy pinup to the out- 
tide of our shower curtain to tense the moni- 
tors. Perhaps in retaliation, a package of her 
brarm! of cigarettes was sent dliown—a vseless 
item, since combustion was impossible in the 
habital’s: low-oxveen almocphere, reduced 
Irom the normol 271 percent to 9 percent 

“Tpolation wtucdtes barred vrtor—includeygr plaatag: 
hipher—from Tektite [H's all-female team except uring 
tee herded pure bine (yrs 2 A piel PTL Dep eoetire- eur 
cy in bis paring, aintet Mion journeyed to the dit hor's 


Welt Coust hemo, where be pleotecruptedd fier tri full 
Fektite diving gear tn ber serine peel — Poe ee 
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to compensate for the habitat's 2", times sta- 
level precuure. Nonetheless, come wag from 
a previous crew hod posted o sign alive one 
of the bubble windows rending, “In Chse af 
Fire, Break. Ginss'” 

Ey the end of the first dav [ found myself 
completely ignoring, then forgetting, Big 
Brother ashore. There was simply too much 
to dio to worry about the ceaseless scrutiny. [ 
hoped that the reef animals would come to 
wnore wr just as thoroughly, and continue 
their normal activities. 

Soon a pleasant rapport developed with 
the watchers topside. Hefore every dive, we 
had to clear with them a seemime,ly endless 
list of safety precautions and work plans 

The whole scene seemecl a little ridicubous 
at times. There we were, five aquanauts, 
mtentl watching what the fishes and other 
animale were up to. Meanwhile, teams of 
peveholomsts und other trained observers 
were intently watching what we were up to 
And through our own viewing screens we 
could watch the watchers watching w—while 
fishes peered in throweh the portholes' 

Far from betng bored, we resisted <lerp, 
ate meals hastily,and spent six, eight, of tet 
hours a day outside the habitat, exploring 
coral heads and quietly observing the com- 
ings anid goings of our neighbors. 

One morning at 4:45 | stood by the hatch 
with Ann Hartliné and Peay Lucis, each of 
us with a weight belt, compass, watch, depth 
gauge, knife, strobe licht, vellow emergency 
balloon, sonic homing device, lantern, cam- 
tra, Collecting bag, and writing slate—all 
buckled, craped, or clutched <amewhere on 
us We wore standard twin-pack scuba tanks. 


Sunrise Brings a Change of Cast 


“Topside?” [ call to the watch director. 

“Oo abead, bottomsite” 

“We ore ready to begin our dive.” 

“Wou aren't senous, The sun isn't up.” 

“Sure we re serious. It's great out there. Are 
we Clear?” 

The watch cirector chuckles. 

“Go ahead. vou wild women, Youareclear” 

The hour is perfect for our work. First 
light brings dramatic changes on the reef. 
Niht creatures—active since sunset—retum 


at last to their crevices: Others go to deeper 


water. Day creatures emerge from various 
burrows and dens. In less than an hour there is 
a spectactilar transformation. This is the time 
lo sce lust whois up ta what on the sea floor. 

We step from the hubirat into the bloe well 
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in our fowr aned slip inte the dark water. Phen 
we swim away from the foodlights and, with 
only our portable lamps to guile us, cross the 
reef to a place where we have seen a small 
damselfish guarding its e¢es. Luminescent 
itvanisms sparkle in the water about us 
An otcasional boght flush indicates the 
presence of ¢clarting fish. | 

5:20 som We find o likely spot at 70-foot 
depth and settle down The damselfish are 
still im their rock crannies; the sandy plain 
beside the reef is quiet. We switch off our 
lizhts and wait. Hlack shades to gray, and 
severnl damselfish cautiously emerge from a 
small clump of toral. 


“Gardens” of Eels Spring Up at Dawn 


5143 am, We notice the tip of a smal) blick 
nose at the rim of a hele in the sand. Within 
minutes, coséns more appear, ane soon an 
entire bed of garden eels has assumed the “up 
periscope” position. 

By tay these lovely slender fish extend 
more than halfway out of their burrows. sway- 
ing and bending continucusly and feeding 
delicately apon passing small creatures. By 
nivtt. who knows? Apparently the cels stay 
in their burrows, for although we always find 
their holes durmg evening dives, the owners 
seem to be tucked out of sight, (ince Renate 
and | watched them retract at sunset, a pro 
tess that began as the sun went down anel 
lasted about 45 minutes. 

6:00 am. We watch a bicolor damselfish 
drive awhy @ young queen triggerfish thal 
noses ton close for comfort 

ol faraway we find a basket stur resting 
in o tight knot next to of onémone. By night 
we hove seen the same creatures fully ex- 
panded: as they snare plankton in their lacy 
arms, they resemble large cloilies. waving 
above the bottom: 

At last our air begins to rum low, and we 
return to the habitat Our sense of freedom 
and delight isso great that along the way we 
do somersaults, rolls, and loops. 

Back home once more, we have breakiaat, 
then proceed to the routine of bandaging 
miner coral cut= and abrasions. | 

In the afternoon Renate and [ prepare for 
another excursion, thistime using rebreathers. 
which emit few disturbing bubbles. Also, they 
will allow ws four continuous hours.on the sea 
floor, In that period we can visit Kenate’s 

‘Dr. Paul Ao Aah) discussed the phenomenon of ble 


luminescence in “Nature's Night Lights," NatiawaL 
GEOORAPHIC, July: 1971 


‘we do semersaulty, 
folly, and foaps” 
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erass: bawds, more than 100) feet north af the 
Habit, eon tone of oy study areas, Chen 
retin to the reef to observe the spawning 
Harmselish and the grazing herbivores. With 
Conventional soute gear the sane tasks would 
require at least three separate trips 

Renate and 7 are stmply wnered by the 
reel population. We sit quietly near a coral 
head, ond o trompetfish elides by, nearly 
touching mv faceplate. A lizardfish lands on 
top of mv flipper—and stave there 

Awa from the ree?t,on an open sandy plain, 
it batfish allows us to approach, antl 1 held 
i g@entlhs in mv hance. Tt wrgele« siehtly and 
l release tt Instantly a large snapper strikes 
the small creature, Thwarted! by the bathish’s 
hard surface, the snapper releases th Alarmed 
but alive, the bathsh darts away 

Wiost actve pravers—ardult sureeonfish, 
mirrothish, angelish, ancl other plant-ealers 
eelédlinmn range more than 200 feet from the 
cover of the reef, lest they fall victim to the 
large predators: As we cruise, [ speculate on 
the tile of those predators in the balance of 
underwater life If they were selectivels 








“Al dizarrcffixhs lends 
en rep of ety flipper 
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taking alternate breaths from ber tank 


‘Discrimination Greets Retonone. Team 
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fully decompressecl, we Slep once ayn on 
ors earth 

Throughout the mission special cttorts had 
been Take to treat the womens team like the 
men s—no tavors, no exira assrtioanee, but a 
we climber down fram the decompression 
ch mmibie! tii t hie clayane pla form Wwe bic rie 


aware if ao reverse Kine of “diecrimimition 


Pe se el eo ait Pita hry chs fd erry fi, f repran 


No other team had been met by an applaud- 
ing crowed, or given red roses when they re- 
turned’ Al of us fella litth euiltv about the 
extra attention, because we had done nothing 
exceptional or different from the other Tektite 
teams But we were the first women to use 
the habitat 

Scientifically, our two weeks had been pro- 
ductive. Renate showecl that the artificial 
sta-prass patch became rapidly populated by 
smiall organisms, especially algae, growing on 
the plastic strands. They added oxveen to the 
water, as well as providing food for crazing 
marine life. The plastic bed thus proved as 
productive os natural grass. This principle is 
already used in fish-farming in areas lacking 
natural verelation 

Ann and Alina's behavioral studies yielded 
results that oddly were almost the opposite 
of ther original observations and impressions. 
To them, it seemed that the faster their plas- 
tic cutouts approached the blue chromis dam- 
selfish, the quicker was the getaway response. 
But later study of their films showed that the 
chroms really started their escape whenever 
the artificial predator got within a certain dis- 
tance. Speed of approach was wnimportant, 

My own studies had turned up 154 different 
species of marine plants, including 26 never 
before recorded in the Virgin Islands In ad- 
dition, was able to make new observations 
on the day-night behavior of garden eels and 
basket stars. The study also added new details 
on the habits of 35 different species of plant- 
eating fish and the breeding behavior of a 
deepwater clamselfish. 

[In her appraisal of our habitat, Peggy found 
it functional and easy to maintain; its most 
ceitical shortcoming was lack of laboratory 
space. “Otherwise, it was like living in a lux- 
ury apartment,” she reported. Her recom- 
mendation: closer cooperation between scien- 
lists and engineers in the design of future 
underwater Inboratories and eqyuipment. 


Though our findings were predictubly lim- 
ited, they will serve to broaden « narrow fiele 
of knowledge. Only in the pooling of such bits 
und fragments can scientists begin to grasp 
the complexities of life on a submerged reef, 
und in the great ocean reaches beyond 

Each of us has a stuke in that endeavor 
Through » complex chain of reactions, an oll 
spill in San Franciseo Bay affects the life of 
Midwesterners, just as air pollution in Chi- 
cago results ina less healthy New York City. 

During many months Tektite 1 scientists 
gathered an overwhelming amount of data 
on Great Lameshur Bay, a healthy, balanced 
portion of the sea, The results will provide a 
model against which to compare—and, one 
may hope, to correct—disturbed and unbal- 
anced parts of the undersea environment. 


Classrooms of the Future —Underwater 


The value of habitats was demonstrated to 
us early in the mission. They permit virtually 
unfimited diving time and complete commit- 
ment to the work at hand, an absorption that 
brings muximinm tesults 

Hut itis not just the quantity of available 
Information that makes habitat diving attric- 
tive, Chere is a distinct difference in the kind 
of observations that can be made by an 
observer who is an underwater inhabitant, 
rather than a hurried visitor with an air: 
lank passport limited to o matter of minutes 
Pants and animals become familiar not just 
as species, but as individuals whose complex 
relationships are the kev to their survival 

To me, the next logical step in underwater 
exploration is to move our laboratories to the 
environment itself. | envision classes in ma- 
rine actence conducted underwater, where the 
action is: Submarine farming, effective mont- 
toring of the ocean, undersea mining and 
industrial work: all seem closer at hand now 
that habitats have been proven possible, 
practical devices. O 
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oO odie siete you more latitude for vacationing. 








. tn itm tects you against the loss of vital summer time, 
oo bs fa warn sun thilt keeps rising when the leaves at 
ih a , a And while you play golf; tennis and swimlate, 
= pk oe | oi uhave a fine opportunity to do something else early: 
j a — | Eareeail Christmas shopping. 
ar _ Here in the great shops along Front Street. you'll find 


a pleasure equal to the array of magnificent wares: 
the genitine courtesy of our shopkeepers. 

‘Catch your vacation where it’s still Summer in Fall. 
And hospitality is always in season, 

In Bermuda, 90 minutes near. 
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Our summer's end is 
just the beginning, 

A warm and beautiful 
beginning. 


To our second summer. 
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If your child can't go to school, 
maybe the school can come to her. 


A child who gets ill, or has an accident, can miss 
weeks or months of school. Which may mean having to 
repeat the whole year. 

Now there's a special telephone system to help chil- 
dren keep up with their studies, while they recover from 
their setbacks. 

The system is called Tele-Class. And it's working in 
lots of places. 

In Oakland, California, for exarnpile, all the child needs 
is a telephone, a headset, the right textbooks, and a spe- 
cially trained teacher like Mrs. Molly Steele. 

Mrs. Steele used to teach regular elementary school. 
But now she has a class of ten children. Some ill at home, 
some in the hospital. 

Every day she inserts a card into a special telephone 
and dials her students. Once they are all on the line, class 
begins. 

Not only can Mrs. Steele talk to the children, but they 
can talk among themselves. So they get a classroom at- 
mosphere complete with discussions and question-and- 
answer sessions. 

They also get 20 hours a week of education they 
would have missed before. 

The American Telephone and Telegraph Company 
and your local Bell Company are continually looking for 
new ways to make the telephone serve you. 

One way is to help a child who can't go to school, 
go to school. 














A friendly world. A world of people 


helping each other. Of Amway Distributors serving friends and neighbors in their homes. 
Bringing them over 150 superb Amway products for home care and personal grooming. Demon- 
strating these products. Explaining how to use them,..most efficiently, most economically. A 
world of people sharing “home care know-how” with friends...a world of i 

people sharing a business opportunity as well. Independence Distributors of 
Amway products who help others co start family businesses of their own... 
show them how to become Amway Distributors...how to join more than 
150,000 other independent business people who are part of che free enterprise 
world of Amway. | 

Amway Corp., Ada, Michigan 49301 | Amway of Canada Led., London, Ontario, Canada. 





















4S America bas become more nutritbon- 
CONSCIOUS, More people than ever are discovering 
Product 19," 

[ti one of the country’s 
nign nutrition cereals 

Much of the SOry 5 On the front of the box, 


The rest of the story is in the taste ia 
Product [9 is a delorous blend of 1 . 

ne ea ers er etrte rere eet ee vou get 100% oe tne 

LOUD Brains—com, rice, WhEAL ane oats. officney attablished mimimum 
The firm texture and pleasing | daily adult requirements for 
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getting you anywhere, but here. 


Last year the accident rate on old 
highways was more than double the 
accident rate on the modern Interstate 
Highway System, 

In factevery thousand mites of the 
Interstate freeway in use today saves 
150 to 200 lives cach year. Thatadds up 
when vou consider there are about 
30,000 miles of Interstate now open. 

But we still have 12,000 miles lett to 
finish. We could be saving 2000 more 





lives each vear. That alone is reason 
enough to push the Interstate Highway 


System to completion without delay, 
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Let's get it finished. 
Belore more lives are. 
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, touch your brush to mature's 


Wwilidest pailéatia, alone Colorado, 


i {| Aspangohd. sumac scarlet negnts 
‘a a timberline indigo. Silver 
=e Se e waterfall. Whiten a glacier 
Touch a ghost town with the grey of yesterday. 
And live a little atfatcinating resorts and cities, 
nature paints our hills anid, surely you're free to paint 
ur towns red 
“The coupon brings 4. free color previdw. And a 
big. exciting literatura packet. Mail it today 
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Keep up with 
our changing 
world. 


This third adition of the National Geographic 
ATLAS OF THE WORLD is-more up to data 
comprehensive, and authoritative than ever 
(199. 000 place names), Use il to pinpoint 
Olaces in the news, to help your children in 
school, to plan vacations. DeScnbes countries 
and climates, ihe earth | In space, (he thors af 
the oteans. Measures 1272x119". 331 pages: 44 
pages of text, 140 pages sat maps, 149 of index 
Standard edition, flexible sitnulated-leather 
cover: 5768.75 

Deluxe hardbound edition, gold-stamped with 
owners name, in matching slipcase; $24.50 





NATIONAL GEOGRAPHIL SOGIETY 

Dapt, 60. Wrashindgtod 0. i. 2 

Diags0 fend me the miss mcdiceted batow, Bill ma 
at time of shooment, plus postage and handling 

Oat Sander edidian (flamble cover) STH FS 
fi al Dili eclithon (rand cover) $4.50 
Print Aare Gedow to bea gold Stamped cn Lt Covet 
(Onli atlas edition only) 
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é nti] ion eyeter itt 
And even 4 disposable engine ait 
filter that lasis SOO00 miles—more 
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Check Vega outatany Chevrole 
dealer's. it's a lot more car than you 
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Buckle your seatand ou 


LPs én jdea you fan ve will. 





